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A Range of Information Test in General Science 
G. M. Rucu, School of Education, University of Oregon 

Investigation of the possibilities of a range of information 
test in general science which could be standardized and used 
as a quantitative measurement of school attainment in this sub- 
ject was first attempted by the writer during the school year 
of 1917-18. At that time it was thought that the best approach 
to such a test might lie in the collection and comparison of the 
final examination questions in general science courses in a con- 
siderable number of high schools representing the entire coun- 
try. A little investigation, however, showed that, in spite of 
the widespread agitation against purely text book courses in 
science, nevertheless, the textbooks were, in all probability, the 
best reflection of the prevailing content of such courses. Since 
a range of information test will necessarily deal almost entire- 
ly with the content side of a subject, it was finally decided that 
the proper procedure would be that of a survey of the existing 
texts in general science in order to establish the topies charac- 
teristic of the present nature of such courses. 

These first efforts were interrupted by the war and not until 
the present time has opportunity for the completion of the test 
been presented. During the summer session of 1919 the writer's 
class in the methods of teaching general science completed the 
analyses of the various texts. In the meantime, Professor 
Elliot R. Downing of the University of Chicago has published! 
a range of information test covering the entire field of high 
school science. At first thought it appeared unnecessary to 
publish the present paper in view of the earlier test. Further 
examination of the two scales showed that, in reality, there was 
little or no duplication of purpose involved and that the one 
might even supplement the other. Several differences of aim, 
formulation, and scoring are to be noted: 





1 School Science and Mathematics, 1919, 19:228-33. 
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1. The present test is strictly confined in its application to 
the one subject of elementary or general science in con- 
trast with the Downing test of the entire field of second- 
ary school science. 

2. The present test was assembled upon the basis of fre- 
quency of occurrence of the terms in the texts rather 
than upon a combined use of this method and that of 
teachers estimates. 

3. Much wider use was made of the principle of chance in 
the final selections in this test. 

4. A different method of scoring is advocated. 

The exact method of assembling the terms comprising the 
test was as follows. Somewhat more than twenty text-books 
and manuals of general science were read through, page by 
page, and each term which possessed a distinct scientific usage 
was recorded. In all cases of doubt the word was placed on 
the record sheet. As far as the writer is aware, no text pub- 
lished since 1912 has been omitted. If a word had a common 
lay usage as well as a scientific import, it was included in the 
original lists. The lists for the separate books were then com- 
bined on a summary sheet which recorded the exact number 
of times each term occurred in the twenty odd texts. If then, 
a word was found to be common to approximately half or more 
of the texts, it was retained, but if less common, it was dis- 
regarded. This last list. contained about one hundred and 
eighty words. From these three lots of fifty words were drawn 
by numbers. Thus far the entire procedure had been de- 
termined by frequency of occurrence and chance selection. Ex- 
amination of the lists revealed a few obvious irregularities, the 
elimination of which seemed to involve no escape from certain 
more or less arbitrary rulings. Therefore, a few arbitrary 
principles were agreed upon by the members of the class (all 
being well trained science teachers) as being justified in view 
of the facts. These are: 

1. Owing to the fact that the names of the specific chemical 
elements are sure to occur rather frequently, and that 
definitions of such are difficult in any strict sense, it was 
decided to reject all such except one in each list. The 

ones retained were those with rather popular commer- 
cial uses. 
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2. The names of the planets were restricted to one on each 
list. 

3.. The names of scientists of historical interest were res- 
tricted to one on each list (but four such were common 
enough for acceptance, hence but one was rejected). 

4. A very few terms once in strict scientific usage which 
have become common knowledge were discarded as of 
little value to a scientific vocabulary test. 

The application of the above criteria was limited as far as 

possible in view of its evident dangers. 

The texts considered in making up the lists were: 

Barber: First Course in General Science, Holt, 1916 

Brownell: Laboratory Lessons in General Science, Maemillan, 

1916 
Caldwell and Eikenberry: General Science, Ginn, 1914 
Caldwell and Eikenberry: General Science (Rev. Ed.) Ginn, 
1918 

Caldwell and Eikenberry and Pieper: A Laboratory Manual 
for General Science, 
Ginn, 1915 

Clark: General Science, American Book Co., 1912 

Clark: Introduction to Science, American Book Co., 1915 

Clark: Laboratory Manual in General Science, American 

Book Co., 1912 

Clute: Experimental General Science, Blakiston 

Coulter: Elementary Science, Scribners, 1919 

Curtis: Experiments in Elementary Science, Merrill, 1918 

Elhuff: General Science, Heath, 1916 

Fall: Seience for Beginners, World Book Co., 1917 

Hessler: The First Year of Science, Sanborn, 1915 

Hodgdon: Elementary General Science, Hinds, Hayden, El- 

dredge, 1918 

Lake: General Science, Silver Burdett, 1917 

Pease: A First Year Course in General Science, Merrill, 1915 

Prucha: Laboratory Exercises in Elementary Science, Scrib- 

ners, 1919 
Rowell: Introduction to General Science, Macmillan, 1911 
Smith and Jewett: Introduction to the Study of Science, Mac- 
millan, 1918 


Snyder: First Year Science, Allyn and Bacon, 1914 
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Van Buskirk and Smith: Science of Everyday Life, Houghton 
Mifflin, 1919 
Weckel and Thalman: A Year in Science, Row Peterson Co., 
1916 


The three lists will permit retesting at very short intervals 
without loss of accuracy in the results. The exact relative dif- 
ficulties of the three lists are not yet accurately known. Pre- 
liminary use and the chance method of assembling the lists in- 
dicate that the differences are not likely to prove significantly 
great. 

There is considerable difference of opinion among investi- 
gators as to the best method of scoring definition tests. Profes- 
sor Downing has used a modification of the method of the 
Whipple Range of Information test where the subject marks 
with an ‘‘E”’ the words he can define, ‘‘F'’’ for those which are 
familiar in a general way, and ‘‘N’’ for absolutely new words. 
In order to check the standard of the judgments of the subject, 
it has been the usual practice to have the latter write out the 
definitions for a certain number of the words checked. The 
scores can thus be weighted by inspection and referred to a 
uniform standard. The use of this method with very young 
subjects is open to serious question as the standards of judg- 
ment of eighth or ninth grade pupils are widely variant. The 
method of correction advocated by Professor Downing is more 
or less uncertain and lacks a completely quantitative basis. 
For these reasons it was thought better to use a method of 
scoring replies based upon the correction of the papers by the 
examiner. The method of Terman and Childs in their vocabu- 
lary tests, it is believed, will minimize the personal factors in 
scoring to a greater degree than will the method of subjects’ 
estimates. Each term acceptably defined is credited with two 
points, thus making a total of 100 points for each list. A word 
defined in a manner less than satisfactory but indicating gen- 
eral knowledge of the meaning will be given half credit or one 
point. Since the terms are all of scientific nature, a reasonably 
scientific answer must be given for full credit. The chief ob- 
jection to this method is that it involves much more work on 
the part of the one giving the tests, but, it is believed that this 
is more than compensated for by the greater accuracy of the 
plan of one mature scorer rather than a number of less exper- 
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ienced scorers. Another advantage is the possibility of ali re- 
sults being rescored. by one person. 

In giving the tests, the procedure should be substantially as 
follows: Say, ‘‘Here is a list of fifty scientific terms. Explain 
as many as you can in your own words. Write down your 
answers as quickly as you can but do not try to abbreviate too 
much. Try to give a real meaning. In some cases the words 
have both a common and a scientific meaning. In every such 
case give the scientific meaning. If a word has several mean- 
ings give the one which you can define the best.’’ 

There is little necessity for a time limit, although a single 
class period will usually be sufficient. Needless to say the work 
of defining the words of the test should be done absolutely in- 
dependently by the pupils and under the direct supervision of 
the teacher. Test I should ordinarily be given first. If it is 
desirable to repeat at a later time with a different list, number 
II should be used. List IIT can also be used as an alternate if 
occasion arises. The suggestion is made that list I be given 
at the very beginning of the course in general science and again 
at the close of the course. At the later time one of the other 
lists may be substituted. 

The value of tests of this type is largely a question of norms. 
The data at hand to date is entirely indadequate, but, it is 
thought that publication of the tests will result in a much more 
rapid accumulation of tests than the efforts of a single worker. 
It is hoped that a number of teachers-representative of the 
country at large will attempt the use of this scale and commu- 
nicate their results to the writer. Mimeographed sheets giving 
the tests will be furnished upon request, although, ordinarily, 
it will prove simpler to write the lists upon the blackboard and 
allow the pupils to write down each test word preparatory to 
an attempted definition. A number of teachers throughout 
this state have signified their intention of making use of this 
range of information test during the coming school year. 


The lists of the final test follow: 


List I List II List III 
alkali adhesion abdomen 
ampere altitude alimentary canal 
aneroid barometer amorphous amoeba 
anther anti-cyclone anti-toxin 
barometer Archimedes barograph 


ealorie atom Centigrade 
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calyx 
eapillarity 


carbohydrate 


cohesion 
conduction 
digestion 
distillation 
ductility 
eclipse 
element 
embryo 
energy 
fertilizer 
fungi 
fusion 
Galileo 
gravitation 
humus 
hypo 
igneous 
image 
Jupiter 
lever 
longitude 
mammal 
meter 
motor 
orbit 
oxidation 
parasite 


photosynthesis 


pollination 
radiation 
respiration 
saturation 
serum 
spore 
stamen 
tornado 
toxin 
tungsten 
vacuum 
voleano 
voltaic cell 


bituminous 
buoyancy 
cell 
combustion 
convection 
corolla 
cumulus 
density 
diffusion 
dune 
effervescence 
electrolysis 
erosion 
ether 
ferment 
formaldehyde 
glucose 

gram 
induction 
inertia 
isobar 
legume 
lodestone 
Mars 

meteor 
mirage 
nucleus 
organism 
ovary 
pasteurization 
potential energy 
precipitate 
refraction of light 
radium 
rotation 
siphon 
specific heat 
spectrum 
stomata 
thermometer 
tissue 
vertebrae 
watt 
weathering 
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centrifugal force 

chlorophyll 

constellation 

eyclone 

dew point 

dynamo 

disinfectant 

electrode 

electro-magnet 

emulsion 

enzyme 

evaporization 

Fahrenheit thermom- 
eter 

friction 

fulerum 

gastric juice 

gland 

isotherm 

insulator 

invertebrate 

kinetic energy 

latitude ‘ 

magnet 

matter 

nutrition 

osmosis 

platinum 

protein 

protoplasm 

reproduction 

retina 

saprophyte l 

solvent ! 

sperm 

stalactite 

stigma 

stratus 

telescope > 

Torricelli 

vaporization 

velocity 

ventilation 

Venus 

watt-hour 











Relation of General Science to Agricultural 
Instruction 


Report of Committee of the American Association for 
the Advancement of Agricultural Teaching at Balti- 
more, Md., January 1, 1919. 


Your committee has prepared a brief report based upen a 
study of the work in general science in typical high schools. 
For this purpose several hundred such schools were selected 
from all parts of the United States. No effort was made to 
choose the largest or the best, the only consideration being that 
their work typified the most progressive thinking of the state. 
Members of the committee personally visited and inspected the 
work in several hundred schools. This was supplemented by a 
further study from catalogs, outlines of courses, and by the 
questionnaire method. 


In a special study conducted by the chairman complete data 
which in the opinion of the committee are fairly representative 
were secured from 58 schools and it is upon this data that the 
percentages found in this report are based. It is the confident 
opinion of your committee that the experience of representative 
institutions forms the best basis for judgment both as to the 
soundness of the present methods and the wisdom of our future 
policy. 


At Wat PLACE IN THE CURRICULUM IS 
GENERAL SCIENCE INTRODUCED? 


Ninety-three per-cent of the schools studied offer general 
science in the ninth grade and all but 7 per cent of this group 
confine the study to this grade. One-half of the remaining 7 
per cent offer work in this subject in both the seventh and 
eighth grades and the other half in both the ninth and tenth 
grade. Thus it will be seen that this work is taught to four 
different grades, but is confined to the ninth grade in the large 
majority of schools. 


4. It would then appear that general science has become 
pretty firmly established as a ninth grade subject. The ninth 
grade as used here indicates the first year of the high school or 
the corresponding year of the junior high school. 


263 





264 GENERAL SCIENCE QUARTERLY 


How Mucu Timeis DeEvotep TO GENERAL SCIENCE? 


The amount of time devoted to this instruction varies as fol- 
lows: 34 per cent of the schools devote one semester to the 
subject; 58 per cent one year to it; 7 per cent two years and 
one school spreads the work over three years. In 80 per cent 
of all the above institutions, daily work is given throughout the 
entire period of instruction. In 35 per cent of these schools 
one or two hours per week of laboratory work is given. In 65 
per cent of the schools, no laboratory work is undertaken. 


It is also to be noted that the schools extending the work 
over two or three years are the ones who do not give daily in- 
struction in this branch. 


2. Experience indicates a tendency toward daily recitations 
in general science throughout a period of one year. 


ARE PupiLts REQUIRED TO Stupy GENERAL SCIENCE? 


In exactly 50 per cent of the schools the work is required of all 
students and in an additional 28 per cent it is required of all 
groups taking scientific courses. In but 22 per cent of the 
schools is general science a wholly ‘‘free elective’’ and judging 
from the size of the enrollment in the general science classes in 
the latter group of schools, it is a popular course and appears 
to be elected by the majority of students. 


3. The inevitable conclusion to be drawn from these facts ts 
that general science is a subject pursued by the largest majority 
of the student body in those schools where the instruction is 
offered. Af 


; 


Has GENERAL ScIENCE CoME TO Stay? 


Our method of study necessarily forced us to secure data 
from those schools which had been giving the work for some 
time. Seventy per cent of the institutions furnishing informa- 
tion had offered the work for more than three years, forty 
per cent had offered the work from five to ten years and in two 
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of the schools instruction had been given for more than ten 
years. This condition taken in conjunction with the fact that 
the subject was required in the majority of institutions and 
‘‘popular’’ in the remaining minority, leads to the conclusion 
that: 

4. General science has come to stay. 


WHAT IS THE CHARACTER OF THE SuBJECT MatrTer? 


There is still a tendency to teach general science as frag- 
ments of differentiated sciences. To get at this point, the ques- 
tion ‘‘what is the distribution of time in the general science 
course between biology, chemistry, physics, and geography’’ 
was asked. 


To this question over 80 per cent of the schools indicate a def- 
inite distribution of time in their replies. The remaining num- 
ber, however, say either that it is impossible to give an estimate 
of the proportion of time given to each branch or frankly state 
that no such division is made. It is only fair to conclude that 
the division given by some of those who make a distribution 
was probably due to their extreme conscientiousness in reply- 
ing to the question, but their effort to do so indicates that they 
believe such a division is possible and proper to make, which 
your committee believes inadvisable. 


If—as Caldwell and Eikenberry assume—pupils shon!d be so 
instructed that they do not feel that they have had any of the 
differentiated sciences ‘‘but become much interested in the 
later study of these sciences’’ is the proper ideal, then 

5. The character of the subject matter now presented in these 
courses is their chief weakness. This your committee believes to 
be true. 


Wuo ‘TEACHES GENERAL SCIENCE? 


In 15 per cent of the schools the teaching is done by gradu- 
ates of agricultural colleges, in 65 per cent by teachers who 
have specialized in some science in their college course and in 
the remainder by persons of no special scientific preparation. 
In the case of the latter class, it is apparent that the teacher 
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has made or is presumed to have made special preparation for 
the teaching of these classes. In but one case in the entire 
group has special preparation been made for the teaching of 
general science as a subject important in itself. 

6. These facts indicate to your committee that the prepara- 
tion of the teacher is a real source of weakness in general science 
instruction. 

If general science has come to stay in the ninth grade, and 
is to cover a period of at least one year, as a subject of gen- 
eral study, then we must prepare teachers who are able to 
teach it to this particular group of pupils for this specific 
length of time, or longer; 

(a) As a means of understanding environment 

(b) As a tool to be used in other school work 

(c) And as a stimulus to further study of differentiated 

sciences. 


ARE AGRICULTURAL COLLEGES CONCERNED IN 
THE PREPARATION OF THIS CLASS OF TEACHERS? 


The interest of the student of agriculture in his environment 
is certainly no less than the interest of any other group of stu- 
dents. In no other group of students is the habit of enviren- 
mental study more essential. 

The student of agriculture must have some general science 
information as a tool to be used in his regular work. He must 
be a consistent student of his environment and to thoroughly 
understand the problems of agriculture he must be led to fur- 
ther intensive study of ‘‘differentiated’’ science. Thus from 
every point of view general science is as closely related to 
agricultural instruction as it is to any vocation or group of 
studies. 

7. Hence your teachers of agriculture should be thoroughly 
familiar with the plans and purposes of general science teaching, 
and the converse is also true. 


SHOULD AGRICULTURAL COLLEGES PREPARE 


TEACHERS OF GENERAL SCIENCE? 


That specific preparation for teachers of this branch is neces- 
sary may be admitted as axiomatic. The proper place for giv- 
ing such preparation under present conditions is largely a mat- 
ter of expediency. 
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The possible institutions equipped for this work are, normal 
schools, teacher’s colleges or teacher’s training departments in 
universities—and colleges of agriculture. Of all these institu- 
tions the colleges of agriculture are the best equipped for this 
work. The normal schools lack both in intensity and breadth 
of scientific work and in material equipment. Teacher’s col- 
leges and training departments train for instruction in differ- 
entiated sciences with the weight of emphasis on professional 
work. University courses are frequently narrow and intensive 
and no adequate machinery exists in most of these institutions 
for correlation of the various sciences. On the other hand, the 
agricultural colleges base their courses upon a broad scientific 
training in all the differentiated sciences. Their students are 
already equipped with this necessary foundation for general 
science teaching and the application of the differentiated sci- 
ences to their agricultural work has led them to discover their 
mutual interdependence. Of all institutions, therefore, the 
agricultural colleges should be the best prepared to add courses 
of training for general science teachers to their regular work 
and are the most likely under present conditions to succeed 
with it. 

In many of the smaller schools no separate teacher of gen- 
eral science can be employed. If the teacher of agriculture 
must teach something else this is the subject for which he is 
best prepared. 

In the larger institutions, under the present plan, separate 
teachers are provided for each of the differentiated sciences. 
In either event the teacher of general science who has received 
his training in an agricultural college has the best chance for 


success. 


K. L. Hatch, Chairman 
W. G. Hummel 
F. E. Heald 











A Series of Unit Courses for Secondary Schools 
M. M. WiuiaMs, Prin. High School, Fredericktown, Ohio. 


The power of the new, the novel, the unusual is felt in all 
activities of life. The novelty may be due to the originality of 
the idea, te the modification of an old idea, or to the simple 
dressing up of a former conception with a new name. That 
part of life which we find in our public schools is no less sub- 
ject to such forces and at this time we find a rather original 
modification of an old idea dressed up in the same ‘‘project”’ 
demanding consideration. By some it is considered the panacea 
for all educational ills; by others it is looked upon as only one 
of many good methods of teaching. Some would rub the lamp 
and have the genii bring in the new in its complete form, rele- 
gating the old to the rubbish heap; others are glad to recognize 
its worth, but prefer to add the good of the new to what has 
been found good in the old. 


There has been much discussion among Edueators as to just 
what a ‘‘project’’ is and though many definitions have been 
submitted, there still seems to be no common agreement as to 
terms. It is not the purpose of this paper to attempt the def- 
inition of the term and for that reason the name ‘‘unit’’ has 
been chosen and will be used throughout this discussion. Thus 
whether the suggested units fall under the head of project, 
problem, topic, report, exercise, experiment, or what not, de- 
pendent upon the opinion of the reader, the value of the gen- 
eral plan will not depend upon definition. 


The unit will be considered as something of educational value 
which the student earnestly wishes to do because he recognizes 
its worth and is so much interested in it that he goes ahead and 
does it. The value of such activity is practically universally 
recognized by those who have given thought to methods of 
teaching and learning. It is to those principals of secondary 
schools who realize both the small amount of teaching of this 

















Unit Courses FoR SECONDARY SCHOOLS 269 


type that is done and the need for it among our high school 
students that this plan is submitted. 

The aims in view are twofold; the first being to provide for 
students an avenue through which they may carry out some 
continuous and unified line of work, in which they are inter- 
ested, thus allowing the fullest educational development; the 
Second being to provide demonstrations for the teachers of a 
new form of unified teaching, in which the student is actively 
learning rather than passively being taught. This latter aim 
is in reality secondary to the former for it is only in order that 
the teachers in turn may contribute again to the greater growth 
of the student. 


Two EXAMPLES 


Lest it be thought that the plan be purely theoretical, it 
might be well to consider two specific cases in which elements 
of the general idea have proved highly successful. Similar 
experiences are no doubt common to many schools, but have 
been considered as entirely incidental and not of educational 
value. In a high school of about four hundred students three 
boys came to the science teacher and asked if there would be a 
possibility of constructing and operating a wireless outfit at the 
school building. It was suggested to them that they learn all 
they could about what would be required and the probable 
cost, and that they then take the matter to the principal of the 
high school. Some of the school time and much of the outside 
time of the boys for a period of several weeks was devoted to 
an exhaustive study of catalogues, text books, and scientific 
magazines and they were then able to submit plans for and the 
approximate cost of a suitable outfit. Through the principal 
they were enabled to secure the financial backing of the Board 
of Education for the sum of fifty dollars, which they had esti- 
mated would be the probable cost of installation. To show in 
detail the successive steps taken and the difficulties encounter- 
ed would carry us beyond the limits of this paper. It is suffi- 
cient to say that the entire outfit was purchased, installed, and 
operated by these three boys with the help at times of several 
others who willingly volunteered. The only other help was in 
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the form of a few suggestions from the science instructor, the 
suggestions being chiefly as to sources of information. Mes- 
sages were received from Arlington, Va., the Lake boats and 
occasionally Gulf Steamers within a radius of seven hundred 
to eight hundred miles though the sending radius was only 
about five miles. Soon not only the school pupils but the people 
of the city were interested and several demonstrations were 
given. True much time was taken in doing this; but no one 
will doubt the value of the returns not only in science, but in 
reading, mathematics, business methods, fire insurance ques- 
tions, and mechanical construction as well. 

In the same school four of the girls of the Commercial De- 
partment had attained the required speed in shorthand and 
typewriting. In order that they might get some experience in 
office practice, they were allowed one credit for spending two 
or more hours each day in the offices of the principal and super- 
intendent. There they took business letters from dictation and 
later composed less important letters themselves. They were 
made acquainted with filing systems, making of reports, col- 
lecting data, keeping records, and other items of office business. 
Throughout, the ideal of error-proof work was held and the 
letters which came to the office were inspected and judged. 
These girls were also allowed to go to certain business firms and 
offices for short periods to write letters for them. These same 
girls were followed up the next year and in each case they were 
more successful than those who had not this training. A part 
of the success is probably due to the fact that those with great- 
er native ability completed their speed tests earlier, but that 
the office practice had been of great help was questioned by no 
one. 


GENERAL PLAN 


These two specific examples have been cited to give a basis 
on which to draw a general plan for a series of unit courses. 
There are of course a few very fundamental needs upon which 
the success of this policy, just as the success of any school, de- 
pends. 

(1) A sympathetic, well trained teacher of broad exper- 
ience is the first requisite. A wide fund of information would 
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be valuable, but even more emphasis should be placed on a 
spontaneous enthusiasm, the ability to inspire, and a knowledge 
of how to get materials through magazines, bibliographies, and 
other sources. Should the principal have such a teacher, well 
and good, if not, it is his task to select the best available and 
through his own enthusiasm convert him to the plan. Above 
all things avoid the teacher who has ossified in the profession 
and is wedded to a set of fixed ideas. 

(2) The rest of the teaching corps should be made thorough- 
ly acquainted with the plan and should be willing to co-operate 
in every way in conferences, references, and helps to students 
whose unit lies chiefly in their field of interest. 

(3) Alibrary with encyclopedia, reference books, and mag- 
azines should be in the school or such materials should be avail- 
able near the school, the former of course being preferable. 
Laboratories, land near the school, and other tools and facili- 
ties should be available depending upon the community and the 
units selected. 

Having more or less fully met these requirements, the course 
may be offered for students to elect with the understanding 
that they mean business and are willing to spend two or more 
hours per school day on their unit while in the group. The 
class will have a regular meeting time, but the conduct of the 
period will depend entirely upon the progress of the various 
units. The only time at which all would be giving attention 
to the same thing would be when a unit had been carried to 
such a point that a demonstration or report would be of value 
to all. The meetings of the group should be conducted more 
under a plan similar to that called Supervised Study, though 
that term might be misleading. In general it might be a time 
for (1) reference reading and note taking, (2) questions to the 
teacher in charge to clear up major difficulties, (3) reports of 
progress, (4) arrangement for conferences with the teacher in 
charge of the department in which the unit seems naturally to 
fall, (this does not preclude units which lie in several fields or 
consulting other instructors), (5) making of bibliographies and 
securing other references, (6) as suggested before, reports and 
demonstrations, when the unit is carried as far as desirable, on 
what the student has done and learned, and (7) judging the 
value of the unit and importance to the student and to others. 
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Some Suacestep UNITS 


Here it might be well to state that these units are on the 
Beta side of our Program, nevertheless it is dependent to a 
great extent upon the Alpha subjects and throughout, the value 
of the Alpha in the success of the unit might be tactfully in- 
dicated. Just as the course itself is elective, so should the 
choice of the unit be left to the individual student. It is high- 
ly desirable to have a list of suggested units which would serve 
as much as a guide to the selection of others as a group from 
which to choose. It has been considered advisable to include 
such a list, all not being adapted to any single school, but 
being broad enough that the teacher in charge may select and 
supplement according to local conditions. 

1. Construction and operation of a Wireless outfit. 

2. Office practice for Commercial students. 

(as suggested above) 

3. Plant acre of corn or have home garden. 

Use agriculture texts, government bulletins, ete. 

4. Make classification of high school graduates and their 
occupations. Opportunities in the community. Voca- 
tional survey. 

5. Correspondent for local papers. Have charge of a local 
eurrent event and editorial bulletin board. Editor of 
high school paper. 

6. Run a series of butter fat tests on the cows of the com- 
munity by the Babeock method. 

Bulletins and Journals. 

7. Make set of furniture in connection with Manual Train- 
ing Department. 

8. Read a comprehensive list of books. 

9. Study the play of the world. 

Great men and their games. 

10. Make complete clothing equipment in connection with 
Home Economies Department. 

11. <A study of the Immigration problem. 

12. League of Nations. 

Compare and contrast with other treaties. 
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13. Study of city or rural water supply. 
14. Money of all Nations. 
Things which stand for money. 
Bonds and finance. 
15. Visit to power plant. Home lighting and power. 
16. A study of local Industries. 
17. Sub-marine in war and peace. 
18. Aerial Navigation. 
Historical and scientific. 


Some OBJECTIONS AND ADVANTAGES 


Before a schoo] principal has read this far no doubt some 
of these objections have come to his mind: 

‘‘How about college entrance requirements? It will take 
too much of the teachers time. Pupils will neglect other sub- 
jects. We do not have the equipment.’’ There is no doubt 
as to the validity of such questions, but allow a few suggestions 
with some additional advantages. One of the leading Universi- 
ties of the United States has arranged for a psychological en- 
trance test which is based upon ability to cope with the various 
elements of situations rather than upon knowledge alone. Other 
colleges are requiring fewer credits for entrance. At present 
of course it is necessary to limit the credits allowed under the 
foregoing plan. The teacher’s role is to suggest and give help 
only in difficulties, which will not cause undue demands on his 
time. True, pupils might to a degree neglect other studies, but 
some neglect them now for other things of far less value. Let 
the substitution be for the other things and the loss will be 
gain. The lack of equipment is truly a handicap, but such as 
needed might be improvised or better still purchased as equip- 
ment for such units will often be of the greatest educational 
value for the school as a whole. We have still the facts to face 
that such a plan will provide for purposeful activity along the 
line of the real interests of the students. Individual differences 
may be cared for. The pupil is given an opportunity to find 
himself. The value of related Alpha subjects is seen. The boy 
or girl who has completely lost interest in formal school work 
may be reached. And last but not least an avenue is found 
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whereby the principal may illustrate to teachers of the ‘‘old 
school’’ how results may be procured by other methods. The 
inefficiency of oral suggestion alone in such supervision is rec- 
ognized. A more effective method is to use demonstrations as 
is outlined above. 

A constructive program has been suggested to introduce 
what by some is called the ‘‘project.’’ By whatever we wish to 
eall it, this method of teaching or this unit of work has a place 
in our schools, and the plan is submitted to those principals of 
secondary schools who desire to do pioneer work in a worth 
while field. 
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Studies of the Masters 


Ill. CHartes Rosert DARWIN 


By Joun F. Woopxvuti 


On February 12th, 1809, there were born two of the world’s 
greatest men; Charles Robert Darwin in England, and Abraham 
Lincoln in the United States. These two men are associated 
together in one’s mind not merely because they chanced to 
have the same birthday, but because they had very similar 
traits of character. This paper is an attempt to give a com- 
posite photograph of Charles Darwin as derived from his nu- 
merous biographies. 

Darwin’s formal education was acquired at Dr. Butler’s 
school ; at Edinburgh University ; and at Cambridge University. 
Concerning this education we have his testimony as follows: 
‘‘Nothing could have been worse for the development of my 
mind than Dr. Butler’s school. As a means of education to me 
it was simply a blank.’’ ‘‘The instruction at Edinburgh was 
intolerably dull. I attended ’s lectures on geology and 
zoology, but they were incredibly dull. The sole effect they 
produced on me was the determination never as long as I lived 
to read a book on geology, or in any way to study the science.’’ 
‘‘During the three years which I spent at Cambridge my time 
was wasted as far as the academical studies were concerned.’’ 
‘*I was so sickened by lectures on geology in Edinburgh that I 
did not attend the eloquent and interesting public lectures of 
Sedgwick.’’ 

All the while that Darwin was being bored by the instruction 
of the schools he was an ardent and diligent student of science 
outside of school. He made collections of all sorts of specimens 
for his museum and studied chemistry, oftentimes till late at 
night in his own improvised laboratory. ‘‘This’’ he said, ‘‘ was 
the best part of my education.’’ ‘‘I was (however) publicly 
rebuked by Dr. Butler for thus ‘wasting my time on such use- 
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less subjects’. 





This extra-academiec zeal for science he continued to display 
while at both Edinburgh and Cambridge. He made the ac- 


275 











276 GENERAL SCIENCE QUARTERLY 


quaintance of many naturalists, and on numerous occasions dis- 
played both his rare gifts at original research and some of the 
results. During these years he also read much and widely out- 
side of the regular academic courses. He took delight in 
Shakespeare, Milton, Wordsworth, Coleridge, Scott, Humboldt, 
Herschel, Byron, Gray, Shelly, Gilbert White, ete. He gave 
considerable attention to music and art; found much delight in 
poetry and fiction; was fond of sports; was counted a most 
agreeable companion; but his special delight was in the out- 
door school of nature. 

A college friend testifies that in his undergraduate days ‘‘he 
was the most genial, warm-hearted, generous and affectionate 
of friends ; that his sympathies were with all that was good and 
true; and that he had a cordial hatred for everything false, 
or vile, or cruel, or mean, or dishonorable.”’ 

He worked by the ‘‘ project method”’ assimilating that which 
commended itself to his mind, and rejecting that which found 
no appropriate soil in him. During these undergraduate years 
he laid tribute on all outdoors, on libraries, on public museums, 
and on living naturalists for the education denied him in the 
‘**halls of learning.’’ He took the B. A. degree “‘by the easiest 
road and obtained it with the minimum of effort’’ in the year 
1831, having pursued those courses which Cambridge preserib- 
ed for the manufacture of clergymen. 

The man who had thus far made the deepest impression upon 
Darwin was Professor Henslow of Cambridge ‘‘A man who 
knew every branch of science.’’ With him Darwin took al- 
most daily walks and talks. Henslow had discovered Darwin 
and devined something of his future greatness. It was through 
Professor Henslow that Darwin when only twenty-two years 
of age was appointed naturalist to H. M. S. Beagle for a five 
year trip around the world. Of this trip Darwin said ‘‘I have 
always felt that I owe to this voyage on the Beagle the first 
real training or education of my mind.”’ 

He took with him on that trip Lyell’s Principles of Geology 
which had just issued from the press. This he studied diligent- 
ly and by means of it learned to read the book of nature it- 
self. He always after that looked upon Lyell as his great teach- 
er. To him he dedicated the Journal of his trip, and inscribed 
upon the title page these words: ‘‘the chief part of whatever 
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scientific merit this journal and my other works may possess 
has been derived from studying the well-known and admirable 
‘Principles of Geology’.’’ 

Darwin was not at this time, nor did he ever become, a spe- 
cialist. He collected vast quantities of material in every field 
of natural science. He observed most widely and generalized 
most broadly. On this voyage around the world, his projects 
led him into the fields of biology, geology, and all the other 
sciences. He made researches in ethnology, oceanic phenomena, 
the height of the snow line, the climate of the Antartic Islands, 
the formation of icebergs, the transport of boulders, the habits 
and manners engendered by slavery. These and many other 
lines aroused his interest and called forth his study to an equal 
degree. ‘‘Nowhere do we get the faintest trace of narrow spe- 
cialism. He had taken the whole world of science for his 
provinee—Darwin’s spirit ranged freely over the whole illim- 
itable field of nature—No one can have a firm grasp of any 
science if he confines himself to it alone. The philosophy of 
every department depends upon its connection with other de- 
partments.”’ 

After the close of his voyage around the world (1836), he 
published his Journal of the trip which had a very large sale 
from the first and is still having a good sale more than three- 
quarters of a century after its publication. It has been called 
the best of all Natural History journals which have ever been 
published. One of the first books which he published after the 
Journal was ‘‘Coral Reefs’’ (1842). Of this Sir Archiba'd 
Geikie says ‘‘no more admirable example of scientific method 
was ever given to the world.”’ 

In 1842 he built a house in the quiet village of Down, in 
Kent, twenty miles southeast of London, and four miles from a 
railroad station or a telegraph office. Here amid his ample 
gardens he and Mrs. Darwin and their five boys spent a most 
ideal life. During the next forty years he did a prodigious 
amount of work although suffering continually from ill health. 
He had a comfortable fortune and was thus relieved from the 
anxiety of earning a living. Fortunately also every member 
of his family was considerate and helpful. His recreation con- 
sisted in walks, reading novels and playing games, in all of 
which pastimes Mrs. Darwin and the children participated. He 
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brought forth nearly every year either a new book or a revi- 
sion of one of his books. He published twenty-three books and 
fourteen revisions beside eighty-one important papers, all of 
which were master pieces of research. 

His most famous work the ‘‘Origin of Species’’ published in 
1859 went through six editions in his life time. The first edi- 
ton being completely sold out on the day of its publication. It 
has been translated into French, German, Italian, Russian, 
Spanish, Dutch, Swedish, Hungarian, Japanese and Hindustani. 
More than twenty years ago the sales in England had amounted 
to forty thousand copies. It was also very largely sold in all 
other civilized countries. It is one of the most valued of all 
the English classics. 

His second book in importance was the ‘‘Descent of Man’’ 
published in 1871, which through three editions in the first 
twelve years (17,000 copies). 

His last book ‘‘The Formation of Vegetable Mould through 
the Action of Worms’’ was published in 1881. A second edi- 
tion was called for in the same year, and a third edition was 
issued in 1882. 8,500 copies were sold in three years. This 
book is the record of a project which he had carried on for 
forty years. His books were generally the results of from ten 
to forty years of patient research and reflection. 

Some of his other best known projects, all of which have 
been preserved for us in his books, are: Voleanic Islands; Ge- 
ology of South America; Orchids; Climbing Plants; Animals 
and Plants under Domestication; Expression of the Emotions, 
5,227 copies of which were sold on the day of its publication; 
Insectivorous Plants; Cross and Self-Fertilization; Different 
Forms of Flowers on Plants of the Same Species; Movements 
and Habits of Climbing Plants. The phenomenal sale of Dar- 
win’s books is due to two causes; first, he dealt with subjects 
of universal interest and second, he wrote so that the mass of 
mankind could understand him. It is safe to say that if he 
had been a specialist he could not have written a single one 
of his works nor could he have performed a single one of his 
researches. 

He enjoyed the acquaintance of a host of famous men such 
as: Humboldt, Sidney Smith, Carlyle, Macauley, Scott, Spencer, 
Haeckel, Fiske, Youmans, Herschel, Tyndall, Galton, Ray 
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Lankester, Geikie, Wallaston, Lubbock, Wallace, Asa Gray, 
Henslow, Lyell, Hooker, and Huxley. The last four were his 
most intimate friends and constant supporters. 

Huxley said ‘‘The most potent instrument for the extension 
of the realm of natural knowledge which has come into men’s 
hands, sonce the publication of Newton’s Principia, is Darwin’s 
‘Origin of Species’. His name stands alongside of those of 
Isaac Newton and Michael Faraday as a searcher after truth 
and interpreter of nature.’’ 

In 1884 David Starr Jordan wrote ‘‘Let me speak of certain 
traits of this work, the ‘Origin of Species’, which give it a posi- 
tion almost alone among books of science. There is in it no 
statement of fact of any importance which, during the twenty- 
five years since it was first published, has been shown to be 
false. In its theoretical part there is no argument which has 
been shown to be unfair or fallacious—He has been the faith- 
ful mirror of nature.’’ 

Asa Gray the famous American botanist wrote Darwin that 
he never learned so much from any book as from the ‘‘ Origin 
of Species.’’ 

Hooker testified that his long and intimate friendship with 
Darwin was the great event of his scientific career. 

The ‘‘Origin of Species’’ effected a revolution in every mode 
of thought and feeling. But the modest, singleminded, and 
unassuming author continued to work unmoved among his 
pigeons and orchids. 

‘*He revolutionized not merely half a dozen sciences, but the 
whole current of thinking men’s mental life.’’ 

J. W. Powell of the Smithsonian Institution said, ‘‘ Darwin 
has demonstrated the laws of biologic evolution in a manner 
so masterly that there lives not in the world a working biologist 
who has not accepted his great conclusions.’’ 

‘‘Before Darwin’s time philosophers talked about deductive 
methods and inductive methods. But he has taught us that 
both are fruitless. Deductive and inductive methods have 
been superseded by the method of working hypotheses. Darwin, 
more than any other man, has taught the use of working hypo- 
theses.’’ 

“‘Darwin judged that the truth must ultimately assert itself. 
He skilfully and powerfully marshalled the facts so that the 
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conclusion followed without being stated.’’ 

‘‘Newton and Darwin are the two great lights of Science.’’ 

The central idea of the ‘‘ Origin of Species’’ is this: By care- 
ful and long continued selection breeders have been able to 
develop at pleasure the fleet race horse or the powerful draught 
horse from a common stock. Gardeners likewise have been 
able to develop by selection, plants having such characteristics 
of fruit or flower as they may choose. Now what man has 
learned to do in this regard by repeated selection nature has 
always done and is all the while doing by a process of natural 
selection. There is a tendency to variation in animals and 
plants. Not all of a species of animals for example are alike 
in color. Those which have a protective coloring are more 
likely to escape their enemies and reproduce their kind and 
thus continue their existence while others of the species are 
killed off. Again, by variation some seeds of an individual 
plant have hairs while others have not. The winds waft those 
seeds which have appendages out beyond the shadow of the 
parent into the open fields beyond, where they live and repro- 
duce, while those which had no hairs fall under the parent 
stock and are choked. Thus out of a freak variety there has 
developed on certain seeds the fixed characteristics of hairs. 

Certain conditions in nature produce variations in plants 
and animals. These changes have been going on for unknown 
ages and all the diverse forms of today are the result of this 
process. This is the process called ‘‘natural selection’’ or ‘‘sur- 
vival of the fittest.’’ The strata in the crust of the earth have 
fossil forms embedded in them. The simpler forms are lower 
down, the more elaborate forms are higher up. The story of 
nature’s book is that by natural selection the more complex 
forms have been evolved out of the simpler ones. 

‘‘The revelation of science is this: Every generation in life 
is a step in progress to a higher and fuller life; science has dis- 
covered hope.’’ ‘‘If a monkey may become a man what may 
not a man become?’’ Man was not first civilized and afterward 
degenerate, ‘‘the highest form of religion, the grand idea of 
God hating sin and loving righteousness, was unknown during 
primeval times.’’ 

The closing sentence of the ‘‘Origin of Species’’ contains 
these words ‘‘There is grandeur in this view of life—from so 
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simple a beginning endless forms most beautiful and most won- 
derful have been, and are being evolved.’’ 

Of course he met with opposition. He was ‘‘a man who was 
perhaps more widely attacked and more grossly misrepresented 
than any other’’ but says Powell ‘‘In Darwin’s writings I find 
no word of reproach. Denunciation and ridicule greater than 
any other man has endured never kindled a spark of hatred 
in his breast. Wrapped in the mantle of his philosophy he re- 
ceived no wounds, but lived with and loved mankind.’’ 

Darwin himself said ‘‘whenever I have been contemptuously 
criticised it has been my greatest comfort to say hundreds of 
times to myself ‘I have worked as hard and as well as I could, 
and no man can do more than this’.’’ 

‘‘Darwin did not invent theory. He merely observed and 
pointed out facts which have brought all men who honestly 
attend, to comprehend and believe certain theories.’’ 

‘‘The publication in 1859 of the ‘‘Origin of Species’’ made a 
crisis and a turning point in the history of mankind.’’ 

‘‘The great biological revolution, which rightly sums itself 
up in the name of Darwin, reduced man to his true position. It 
unseated him from his imaginary throne in the center of the 
cosmos, teaching him at once a lesson of humility and a lesson 
of aspiration.’”’ 

‘‘In Charles Darwin an intellect which had no superior was 
joined to a character even nobler than the intellect.”’ 

‘*He never really knew his own greatness. He was a man of 
singular simplicity and largeness of heart, charming candor, 
delightful unostentatiousness, kindliness of disposition, width 
of sympathy, ready generosity, beloved by all.’’ ‘‘Darwin was 
reverential and religious in the truest sense and in the highest 
degree.’”’ 

He believed in a God and said ‘‘Nature’s productions plain- 
ly bear the stamp of far higher workmanship than man’s.’’ He 
was reticent on these matters and ‘‘felt strongly that a man’s 
religion is an essentially private matter, and one concerning 
himself alone.’’ He believed in the immortality of the soul. 
At the close of his life he recognized the approach of death 
and said a few hours before the end ‘‘I am not the least afraid 
to die.’’ 
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Darwin who has been the most abused of all men has also 
been the most highly honored. He received seven or eight 
degrees, half a dozen medals, honorary memberships in more 
than seventy scientific societies from more than twenty differ- 
ent countries. His books were more widely read than any other 
scientific books that have ever been published. When he died 
(1882) the only suitable place for burial (by common consent) 
was thought to be by the side of Sir Isaac Newton in West- 
minster Abbey. Among the pall bearers were W. Spotteswoode, 
President of the Royal Society; James Russell Lowell, Amer- 
ican Minister; Sir Joseph Hooker; Alfred Russell Wallace, Sir 
John Lubbock, T. H. Huxley and Cannon Farrar. 

The Bishop of Carlisle, preaching in the Abbey on the fol- 
lowing Sunday said that Darwin had produced a greater 
change in the current of thought than any other man. The 
London Times said (1882) ‘‘The Abbey has its orators and 
ministers who have convinced senates and swayed nations. Not 
one of them all has wielded a power over men and their in- 
telligences more complete than that which for the last twenty- 
three years has emanated from a simple country house in 
Kent.’’ 

‘‘Tdeas which a quarter of a century ago were regarded with 
dread are now accepted without a pang largely due to the fact 
that the leading exponent of these ideas was the least arrogant 
of men.’’ 

David Starr Jordan tells of a visit to Down, where Darwin’s 
home was ‘‘I talked with the villagers who had been his neigh- 
bors all their lives and to whom he was not the world-renowned 
naturalist, but the good gray man whom everybody knew and 
loved. I learned some things which the books do not tell us 
of his simple, kindly ways, his warm friendships, and his quiet 
but wide reaching charities. I have from this a clearer picture 
of Darwin as he really was. His love for his wife and children, 
his love for birds and flowers and trees, his love for simplicity 
and truth—all these stand as the clear background before 
which rises the noblest work in science. His was a gentle, 
patient, and reverent spirit, and by his life not only science, 
but our conception of Christianity, has been advanced and 
ennobled.’’ 
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Bibliography of the Project Method 
Rose E. Herroup, New York, N. Y. 


Whatever value this bibliography may have to those who 
use it will depend largely on their bearing in mind that it is 
not a finished product, but a somewhat limited summary of the 
beginnings of a movement in education. On every hand articles 
are appearing which analyze, outline and attempt to define this 
term, and text-books which make this a basis of their content 
are already in the field. 

It is attempted to include in this list, with a necessarily limit- 
ed summary, the current literature and books bearing on this 
subject as it is related to science up to May, 1919. It is doubt- 
less true that some very important articles have been omitted, 
but any such oversight is unintentional and all corrections and 
additional references will be welcomed. 

Bulletins gotten out by the various agricultural colleges and 
those of the U. S. Department of Agriculture and the U. S. 
Bureau of Education have not been included, and likewise one 
of the richest sources for obtaining an insight to the Project 
Method, i. e., the biographies and monographs of the masters 
of research, has been omitted. These both are very important 
sources and should not be neglected, but they are not within 
the seope of this paper. 


Abbott, Lyman,—New Education: Making Farmers. 
Outlook 116: 473-5 Jl 25 ’17. 
The author gives an interesting account of an automobile 
trip through the state of Massachusetts. Some agricultural 


schools were visited and several interesting projects are des- 
cribed. 


Ashley, M. L.,—The Nature of Problems. 
Chicago Schools Journal 1: 7-9 Nov.-Dee. ’18. 
A general discussion on the nature of problems and their 
educational significance. 


Branom, M. E.,—Project-Problem in the Teaching of Geogra- 
phy. 
J. Geog. 16: 333-8 My. 18. 
The article discusses the Project-Problem and how it should 
be secured; outlines the advantages of the method and some 
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difficulties and dangers arising from it. Several illustrations 
of the Project-Problem are given and the four interlocking 
steps involved in its development are also briefly outlined. 


Briggs. Thomas H.,—General Science in Secondary Schools. 
T. C. Record 17: 19-30 716. 

A comprehensive discussion on the science situation in gen- 
eral. It analyzes very briefly the logical and psychological 
methods of presenting the sciences and shows that General 
Science was first suggested as a means of merging these two 
methods. Four functions which a science course should have 
are outlined, and following these is a general discussion of 
some of the various procedures necessary for the successful 
working out of these four functions. 


Charters, W. W.,—Projects in Home Economies Teaching. 
J. of Home Economies Teaching 10: 114-19 
Mr., ’18. 

‘In this paper the project is considered to be an act carried 
to completion in the natural setting and involving the solution 
of a relative complex problem.’’ It suggests that the project 
be used, first as an approach to all parts of the subject, and 
then that a systematized study of the whole field follow as an 
extended summary. The article is interesting and definite in 
the stand taken. 


Clute, W. N.,—Project Teaching, Some Objections to. 
Gen. Sci. Quar. 2: 379-80 Mr., 718 
The title alone is sufficiently suggestive. 


Dennis, L. H.—Home Projects in Secondary Agriculture. 
N. E. A. 1916, pp 622-6. 

A profitable discussion differentiating between the agricul- 
tural exercise and the agricultural project, and suggests su- 
pervision of home projects during summer months by paid 
teachers and a close co-operation between home projects, club 
work and the Bureau of Agriculture. 


Dewey, John,—Democracy and Education. 
The MacMillan Co., N. Y., 1916. 
This book does not bear directly on the Project Method, but 
the trend of thought is in that direction. Chapters 8 and 17 
are worthy of special mention. 


Dewey, John,—Educational Situation. Part I. 
University of Chicago Press 1904. 
Profitable reading. 
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Dewey, John,—How We Think. 
D. C. Heath & Co., 1910. 

‘‘This book represents the conviction that the natural and 
unspoiled attitude of childhood marked by ardent curiosity, 
fertile imagination and love of experimental inquiry, is near, 
very near to the scentifie attitude of the mind’’—Chapters 6 
and 7 are especially good. 


Dewey, John,—Method in Science Teaching. 
J. Nat. Ed. Assn. 1:725-30. 
Gen. Sci. Quar. 1:3-9 
Although the term project is not mentioned, the Project 
Method may well be the outcome of this discussion. 


Giese. W.,—Agriculture correlated with Manual Training. 
Ind. Arts Mag. 6:477-9 Dece.: 717. 

The article outlines a project which had for its twofold pur- 
pose, first to develop some plans of correlation between agri- 
culture and manual training work, and, second, to give some 
practical experience in building construction. 


Heald, F. E.,—The Project in Agricultural Education. 
Gen. Sci. Quar. 1:166-169. 

Herein are given definitions differentiating between home 
project, club project, project prepared by scientific investiga- 
tors, and extension project. It also compiles in brief form the 
requirements common to projects applied to instruction in agri- 
culture, and briefly outlines such a project. 


Higgins, L. D.,—Cutting off a Limb—a Project. 
T. C. Record 17: 38-9 Ja. ’16. 
An interesting article. 


Hofe, Geo. D. von,—Development of a Project. 
T. C. Record 17: 240-246 May ’16. 

The author would replace the lesson plan by a project, substi- 
tute problems which are met in life for the older science alpha-- 
bets, and return the text-book to its office of reference hand- 
book. Suggestions for developing projects by the use of period- 
ical literature, museums and slides are given. 


Hofe, Geo. D. von,—General Science is Project Science. 
Sch. Sei. and Math. 15: 751-757 Dee. 715. 
A profitable article justifying the teaching of General Sci- 
ence by the project method. 
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Hofe, Geo. D. von,—Giving the Project Method a Trial. 
Sch. Sei. and Math. 16: 763-7 Dec. ’16. 
An interesting account of how the project method is put into 
use in the Horace Mann school without the use of the crystal- 
lized general science found in text-books. 


Kilpatrick, W. H.—Theories Underlying the Experiment. 
T. C. Record 20: 99-106 Mar. 19. 

This article aims to set forth the underlying principles of, 
and to describe certain experimentations in primary educa- 
tion, that were begun in the Horace Mann school in 1916. It is 
presented as an informal address to the parent of the children 
attending the experimental classes. 


Kilpatrick, W. H.,—The Project Method. 
T. C. Record 19 :319-335 Sept. 718. 

‘‘The purpose of this article is to attempt to clarify the con- 
cept underlying the term, as much as it is to defend the claim 
of the concept to a place in our educational thinking.’’ The 
unifying idea brought out is the concept of a whole-hearted, 
purposeful activity proceeding in a social environment. This 
purposeful activity is based on the laws of learning. 


Kilpatrick, W. H.,—Project Teaching. 
Gen. Sei. Quar. 1: 67-72. 

A splendid article showing that facts, in particular scientific 
facts, are first psychologically perceived and then logically 
analyzed according to the intellectual attainment of the indivi- 
dual. It therefore protests against the predigested knowledge, 
the product of the adult mind, being thrust upon the immature 
minds of children with the vain hope that they will profit by it. 
It advocates the project method as the ‘‘psychological’’ 
method of teaching. It is rich in illustrations and concludes 
with a test for success in science teaching. 


Lane, C. H.,—Aims and Methods of Project Work in Secondary 
Agriculture. 
Sch. Sei. and Math. 17: 805-10 D. 717. 

The material in this article is based on the project work in 
Secondary Agriculture as worked out in Michigan and Massa- 
chusetts. It also outlines what the author considers seven 
essentials of a successful project. 


Lott, D. W.,—Project, A Twenty Minute. 
Gen. Sei. Quar. 1:122-126 Jan. 717. 
An interesting article; well worth reading. 























BIBLIOGRAPHY OF THE Project METHOD 


Lull, Herbt. G.,—Project—Problem Instruction. 
Sch. and Home Ed. 38: 79-83 D. ’18. 

A very profitable article. Tells how a project may arise and 
some things to be avoided in Project-Problem teaching. Dis- 
eusses the following topics and presents score cards which aim 
to measure efficiency of teacher and pupil as to: (1) Pupil’s 
Activity in the Recitation; (2) Pupil’s activity in the Supervis- 
ed Study Period; (3) Teacher’s Activity in the Recitation; (4) 
Teacher’s Activity in the Supervised Study Period. 


Lunt, J. R..— An Iliuminating Gas Project. 
Gen. Sci. Quar. 1:213-215 My. ’17. 
A ‘‘Logically’’ arranged project. 


Mann, C. R.,—Project Teaching. 
Gen. Sci. Quar. 1: 15-14 Nov. ’16. 

A short discussion suggesting the introduction of General 
Science Courses conducted by the project method, into colleges 
and universities. It also gives Dewey’s formula for science 
teaching. 


Massachusetts Committee,—Psychological Factors affecting 
Method. 
Material and organization. 
Gen. Sci. Quar. 1: 93-101 Jan. ’17 
1: 180-188 Mar. ’17 
1: 228-230 May °17 
This report furnishes some good material which is suggestive 
for working out a course in science on the project basis. 


Meister, M.—‘‘ Guiding and Aiding the Pupil in His Project.”’ 
Gen. Sci. Quar. 3: 209-215 May ’19. 

The content of this article is based on severa! years’ success- 
ful project teaching at the Horace Mann and Speyers schools. 
It furnishes in outline form some good material and methods 
end is therefore one of the most helpful articles written on this 
subject. 


Meister, M.—Science Work in the Speyers School. 
Gen. Sci. Quar. 2: 429-445 May ’18. 

From the practical standpoint this is one of the best articles 
written on this method. It discusses in a most interesting man- 
ner the successful use of the project method and the work of 
the Speyer’s Science Club. The work as outlined could well be 
duplicated in other schools. 
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Meister, M..—The Method of the Scientists. 
M. A. Thesis ’17, Columbia University. 
Also Sch. Sei. and Math. 18: 735-740, Nov. 718. 
An interesting and convincing article. It analyzes the meth- 
od of a scientist at work and definitely states the various steps 
he would naturally use. Forecasts a change in the method of 
teaching science. 


Moore, J. C.—Projects. 
Gen. Sci. Quar. 1: 14-16 Nov. 716. 
A short discussion on how the project may be selected and its 
approach by pupil and teacher. Also briefly outlines the pro- 
ject—‘‘Hard Water.’’ 


Moore, J. C.,—Project Science, Progressive. 
Sch. Sci. and Math. 16: 686-90 N, 716. 

This article analyzes to some extent the high school situation 
in regard to science. It offers destructive criticism on the 
usual content of Physics tests and briefly discusses the project, 
dividing it into: (1) interest; (2) activity; (3) search; (4) 
organization. 


Randall, J. A..—Project Teaching. 
N. E. A. Report 1915: 1009-12. 

“‘The chief object of this paper is to prepare a technical 
definition for the word ‘‘project’’ and to expand the idea for 
which the word stands.’’ Suggests the use of the term ‘‘prob- 
lem exercise.’’ 


Smith, Edith L.A Project of Everyday Machines. 
Gen. Sci. Quar. 3: 31-33 Nov. 19. 
A live account of some interesting work. 


Snedden, David—The Project as a Teaching Unit. 
Sch. and Soe. 4: 419-423 

The author shows why the curriculum has been divided inte 
teaching units, viz..—the question and answer, the lesson, the 
topic and the project. Gives the four primary characteristics 
of a project and lists alternatives of the project, in a limited 
sense, in manual training and practical arts, and its applica- 
tion as a teaching unit in general science. Suggests dividing 
projects into the execution project (home), execution project 
(home and school) and the observation and report project. 


Sones, W. W. D.—Story of My Suit: An Outline Project. 
Gen. Sci. Quar. 2: 293-296 Nov. 17. 
A suggestive outline of a project that may consume a week 
or a month. 
























































BIBLIOGRAPHY OF THE PROJECT METHOD 


Stevenson, J. A..—Project in Science Teaching. 
Sch. Sei. and Math. 19: 50-63. 
Gen. Sei. Quar. 3: 195-209. 

A comprehensive discussion. Determines the four elements 
in a type of teaching which constitutes the project. The com- 
monly used concepts are examined and found inadequate to 
meet the situation and as a result the concept project is pro- 
posed. The author also defines this concept and gives a dis- 
cussion of the four factors involved in the definition. He shows 
the need of the concept project for a certain type of teaching 
and gives the definitions suggested by the leading advocates of 
this method among which are those of Woodhull, Meister, and 
Mann. 


Stevenson, J. A..—The Project and the Curriculum. 
Sch. and Home Ed. 38: 146-50. 

The author divides the principle methods of making a cur- 
riculum into the logical and project method and defines these 
two methods. Selects thirty-two processes as the basis of a cur- 
riculum in Woodworking and shows how these thirty-two pro- 
cesses can better be taught as parts of eight selected projects. 
Outlines a project by C. W. Stone which illustrates what Dewey 
ealls ‘‘facts not torn away from their original place and ex- 
perience.’’ He gives two plans for the organization of sub- 
ject matter in the curriculum, i. e., the method by independent 
subjects, and a scheme of major and minor subjects, the latter 
being the project method. He concludes the discussion by a 
consideration of the project as a basis for curriculum organiza- 
tion. 


Stone, C. H..—The Making of a Match,—a Project. 
Gen. Sci. Quar. 3: 89-90 Jan. ’19. 


Interesting ; gives specific directions for making a match. 


Stone, C. H.,—Optional Project Work in Chemistry. 
Gen. Sci. Quar. 1: 233-236 My ’17. 
An article which shows how the English High School in Bos- 
ton provides project work for the exceptionally bright pupils. 


Stratton, M. N..—Factory Plan Project: Children’s Porch 
Swing. 
Ind. Arts Mag. 8: 11-13 Jan. ’18. 
A suggestive article for correlating arithmetic, language and 
geography with projects in practical! arts. 
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Taylor, W. S.,—Project method in Teacher-training Course. 
School and Society 8: 489-90 O. 18. 

A very good discussion. It suggests several projects that 
could be taken up in such a course; outlines the advantages of 
the project method and concludes with the ‘‘acid test’’ for good 
teaching according to Kilpatrick and Dewey. 


Williams, R. H.,—An Introductory Fire Project. 
Gen. Sei. Quar. 1: 216-221, Mar. ’17. 
The author aims to show how the first lesson on ‘‘fire’’ could 
be presented to a class. The plan of this lesson is given in de- 
tail. 


Workman, Linwood L.,—A Project in Ventilation. 
Gen. Sei. Quar. 3: 33-34 Nov., ’19. 
A very short but convincing and profitable project. 


Woodhull, J. F..—Aims and Methods of Science Teaching. 
Gen. Sei. Quar. 2: 249-250 Nov. 717. 

The author does not differentiate between the project and 
problem, but shows the superiority of these over the logical 
text book method. States the present need for a large collec- 
tion of sample projects which might be used in a given com- 
munity. 


Woodhull, J. F..—Project Method in the Teaching of Science. 
Sch. and Soe. 8: 41-4 July 718. 

Explains the nature of a project, relegates the text book to 

its position as a reference book and substitutes books which 

present science as living projects. A very convincing article. 


Woodhull, J. F..—Projects in Science. 
T. C. Reeord 17: 31-39 Jan. ’16.* 
A suggestive article giving in brief an account of how five 


different professors pursued as many different projects. Three ’ 


projects are given in detail, viz: Drowning Trees, The Mill 
Pond, and Cutting Off a Limb. 


Woodhull, J. F..—The Project of a Frozen Water Pipe. 
Gen. Sci. Quar. 3: 107-111 Jan. 719. 
An account of an interesting and instructive home project 
which extended over a period of a little more than two months. 


Woodhull, J. F..—\Science Teaching by Projects. 
Sch. Sei. and Math. 15: 225-232 Mar. ’15* 





*These articles are also found in Prof. Woodhull’s “Teaching of 
Science”, 


















































AIMS AND PURPOSES OF GENERAL SCIENCE 291 


A econvineing article favoring the ‘‘Psychological’’ rather 
than the ‘‘logical’’ method of presenting science and the con- 
clusion reached is that this method of presentation is best work- 
ed out by the project method,—the method of the masters of 
research. 


Woodhull, J. F..—The Teaching of Science. 
The Maemillan Co. N. Y. 1918. 

‘‘This is a collection of addresses and papers bearing upon 
the general theme, science teaching, and in a measure consti- 
tutes the history of a movement in education.’’ The book as a 
whole is exceedingly interesting. Chapters 13, 14, 15, 17 and 
18 give a splendid insight to the project Method. 


Van Buskirk and Smith,—Science of Everyday Life. 
Houghton Mifflin Co., N. Y. 1918. 
A general science text which aims to use the Project Method. 
It is divided into five major topics: Air, Water, Food, Protec- 
tion and the Work of the World and under each of these is 
given a series of projects, leading to general principles. 


Aims and Purposes of General Science ' 


Bertua M. Cxiark, Head of Science Dept., William Penn High 
School, Phila., Pa. 


Uncle Sam created a student army training corps. General 
science should create a student science training corps. With the 
signing of the armistice by the belligerents, the need of Uncle 
Sam’s training corps ceased. But since no armistice will ever 
be declared between health and disease, heat and cold, hunger 
and satiety, progress and retrogression, the need for a student 
science training corps will probably never cease. The impor- 
tant fact about the student science training corps is not that it 
is made up of students, nor that it relates to science, but that 
it is so organized that each student serves while he trains. 
What is meant by this will appear later. 

The aim of general science as expressed in the prefaces of dif- 
ferent text books by 13 different authors is roughly ‘‘To intro- 
duce boys and girls to a scientific study of their environment,*’ 





1 Delivered at Educational Congress held in New York State Ed. 
Building, Albany, N. Y., May 21, 1919. 
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‘“T'o develop a usable fund of knowledge about common things,”’ 
or ‘‘To teach a pupil what he needs and what he can use.’’ These 
statements show that general science, so far at least, has cen- 
tered upon the individual, the environment being considered 
mainly because of its effect upon him. He studies the import- 
ant elements in environment, such as air, water, food and he 
learns how to utilize and become master of them. So far, so 
good. 

The pupil must be acquainted with the elements in his en- 
vironment and must know how to use them to advantage. But 
to whose advantage? To his own mainly? Or to the advantage 
and improvement of the environment? Is the individual in the 
environment or the environment itself the central figure of 
general science? If the individual is the central theme and the 
environment merely relates to him are we not inculeating in 
him lessons in scientific efficiency instead of lessons in scien- 
tifie service? 

Environment is the sum of all the external conditions that 
limit or direct the activities of an individual or group. Each 
pupil, therefore, is an element in his neighbors’ environment, 
and in his community environment just as truly as is air, or 
water. Is there any reason why he should think that scientific 
efficiency consists in getting the most possible from an environ- 
ment rather than in giving the most possible to it? In addition, 
he as typical of the human race, is a thinking, reasoning cre- 
ature, and is therefore the only element which can consciously 
scientifically improve that environment. The aim of general 
science should not be to teach a pupil what he needs and what 
he can use from his environment, but what he ean daily give 
to his surroundings and how he can immediately improve them. 
Why does the pupil think he is taught the scientific firing of his 
furnace? Primarily to get greater comfort in his home? To 
get the largest number of calories from the coal bought? To 
secure the maximum amount of heat with the least expenditure 
of his attention to the fire? If so, general science is based 
primarily on efficiency and will meet its doom sooner or later 
just as the German Military Machine with all its efficiency met 
its doom. Or does scientific heating become a duty whereby 
the student can pass on the race inheritance of coal as little 
diminished by him as is consistent with human evolution? 
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Do lessons in soil fertility leave as their main impression max- 
imum return in crops, reduced cost of living, fewer hours of 
hard work? Or do they leave an indelible lesson that a gar- 
dener, as a member of the human family, which alone of all the 
varying elements in an environment can scientifically improve 
it, must have some leisure to live with the ideas and ideals 
which precede rational attempts at improvement of the race? 
ls it labor saving devices or service creating devices that are 
valuable? Does the pupil feel from his first lesson in general 
science that it is the race and not the individual that is the 
focus of scientific thought? That this idea can be presented 
to advantage is shown in the success of war gardens. Very few 
pupils planted seeds in order to help themselves principally ; 
they planted seeds and sweated over the hoeing and weeding in 
the long hot days of summer for the sake of the boys in the 
trenches, for the hungry children in Italy and France and 
Belgium and for the wounded enemy prisoners. It is not often 
that so striking an incentive to commonplace but scientific ser- 
vice is to be found; but, hard or easy, it is on the shoulders of 
general science to present a motive that will make service the 
daily keynote. 

A second aim should be to show that scientific work done by a 
social organization counts for more than work by individual 
units. It is not enough to have a passion for work, one must have 
a passion for cooperative work. Laboratory work in class room, 
in field, or city streets, must train pupils ‘‘to work like the 
ants or bees in a colony, where each individual is free to serve 
as best it can, but under the control of the colony, or with the 
spirit of the hive.’’* In what better way can young people be 
taught that the essential feature of biological progress consists 
in the subordination of minor units to the larger units of organ- 
ization? Make the actual laboratory experiment individualistic 
as far as possible, but make its application in the spirit of 
the hive, or, we might say, in the spirit of the trenches. See 
to it that the pupils observe that ‘‘for every individual which 
survives by a keenly competitive life, a dozen can be found that 
are united in such social activities and general provisions for 
the species that the common well-fare of each individual is 
nearly always assured.’’** They will soon comprehend 





*Conklin—Biology and Democracy. April, Scribner’s Magazine. 
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that ‘‘co-operative and social survival and _ evolution’’ 
improve the individual and the race more than the 
“‘struggle for existence’’ and the ‘‘survival of the fittest.’’ 
Such common animals as the dog and cat will serve as illustra- 
tions here. I want to make perfectly plain that in all I say, I 
am taking the biological point of view rather than the strictly 
ethical or moral. As a member of a race I am more willing 
to pay an income tax than as an individual. If I were merely 
the latter, I should prefer to give my money for the war in my 
own way. 

The third aim should be to teach by practice with common 
things the scientific method and to develop the scientific point 
of view. Any material, when impartially secured, orderly ar- 
ranged, logically interpreted and sympathetically built up will 
serve this purpose, providing of course, that it satisfies the pre- 
ceding aims. If in the study of market, grocery store, saloon, 
clothing, food, the pupil tries to be guided by evidence rather 
than by emotion, by reason rather than by instinct, by knowl- 
edge rather than by sentiment, the process and result are as 
truly scientific as those used in any old type laboratory drill. 
I well recall a dispute that arose in a Sigma Xi meeting over 
the proposed election of an ‘‘educator’’ to membership. Could, 
the objectors said, any reasonable connection exist between a 
scientist and an educator? And was an educator ever scien- 
tific? It was only when the proposed member’s educational 
activities were shown to be mathematical and statistical that 
he was admitted to the fold. ‘‘Every human being is a biolo- 
gist in so far as he daily experiences environmental agents 
by which he is affected and to which he makes response.’’** 
Every human being is a scientist in so far as he observes events 
that he ascribes to their causes:—to the home, to friends, to 
the outside world; it is for the general science teacher to direct 
and to accelerate these functions and to turn them into im- 
mediate use to the individual and to the community. 

Fourth aim should be to show the leaps and bounds in prog- 
ress that can be brought about by specialists and specialization. 
Reports on the life and works of Edison, Carrel, Richards, 
Burbank, Wilbur and Orville Wright, Steinmetz, and men and 
women in the student’s own community are exceedingly valu- 





- ** See Macfarlane’s, “The Causes and Course of Organic Evolu- 
ion”. 
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able for this. Each pupil should get from his science work, the 
idea that there is some one field in which he can yield the max- 
imum service and should be inspired to work toward specializa- 
tion in that field, even though it can be but a field of wheat 
or of typewriters. What is vocational guidance but the rec- 
ognition of specialization in organisms and the fostering of it in 
individuals? 

General science then aims to create a student science training 
corps in which each unit serves while he trains. His services 
are directed by officers, and may therefore be scientific al- 
though amateurish in character. 

The duties of each member of the student science training 
corps consist in 

1. Daily improvement of some form of the race environ- 
ment. This may be so simple a matter as the better ventila- 
tion of a building, or the utilization of the cans for waste 
on the city streets. 

2. Conscious subordination of the unit to the social organi- 
zation for the better carrying out of the service suggested by 
the officers. 

3. Development of the scientific spirit of keen observation, 
proper deduction, fair judgments, helpful constructions with 
something of the spirit and speed that was shown by the S. A. T. 
C. in the development of war spirit. 

4. Reasonable effort by the unit and organization to apply 
the principles of selective draft, in deciding upon the form of 
scientific service that it can render. 





General Science Meetings 


The GENERAL SciENcCE CLUB oF NEW ENGLAND held its 
sixth regular meeting, June 7, in the High School of Practical 
Arts, Boston, with the following program. 

‘How General Science Teachers may assist in the agriculture 
movement.’’ F. E. Heald, State Agt. in Agriculture Teacher 
Training. 

‘‘Little Things and Big Things.’’ J. C. Packard, High School, 
Brookline. 

‘‘How Life Begins.’’ A series of motion picture films shown 
and explained by Dr. G. Clyde Fisher, Ass’t Curator American 
Museum of Natural History, New York. 

‘“What a Fifteen Year Old Child Should Know About Heat.’’ 
A. M. Butler, High School of Practical Arts, Boston. 

‘“‘What a Fifteen Year Old Child Should Know About 
Hygiene.’’ L. L. Workman, Normal School Framingham. 


> 
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‘“What a Fifteen Year Old Child Should Know About Plant 
Life.’’ Lillian J. MacRae, High School, South Boston. 

‘“What a Fifteen Year Old Child Should Know About Garden 
Pests.’’ W. H. D. Meier, Normal School, Framingham. 

‘*Gardening: Motion Picture.’’ Alfred MacDonald, Super- 
visor of Nature Study, Newton. 

The following officers were elected for the next year. 
President: J. Richard Lunt, Boston English High School. 
Vice-Pres: W. H. D. Meier, Framingham Normal School. 
Secretary: Edith L. Smith, Boston Normal School. 

Treasurer: C. H. Stone, Boston English High School. 

The above with the three following make up the executive 
committee. 

S. E. Marvell, New Bedford High School. 

Preston Smith, Fitchburg Normal School. 

A. W. Taylor, Salem High School. 


PROGRAM, GENERAL SCIENCE SECTION, 

CENTRAL ASSOCIATION OF SCIENCE AND MATHEMATICS TEACHERS. 
Lake View High School, Chicago, Illinois, 
November 28 and 29, 1919. 

Friday, November 28, 1:00 p. m. 

1. ‘‘Air Conditioning in Modern School Buildings’’..... 
Mr. S. R. Lewis, Consulting Engineer, Chicago, Illinois. 
‘‘Use of Physical Equipment of Home and School Building 
im Claserocem Imotruction”’ ....u5 cs cvcssssces cece 
Dean E. S. Keene, North Dakota Agricultural College. 
3. ‘*Possibilities of Home Work in General Science’’..... 
Prof. G. A. Bowden, University School, Cincinnati, Ohio. 
4. ‘‘Some Tangible Results from a General Science Course’’ 
Mr. George Mounce, LaSalle-Peru Twp. H. S. LaSalle, 
Illinois. 
5. Report of Committee on Reorganization of Science in the 
High School...Secretary of the Section, Miss Ada Weckel 
6. Business. Appointment of Committees. 


bo 


Saturday, November 29, 10:00 a. m. 


1. ‘*The Role of Laboratory Work in General Science and the 
Teacher Training Involved’’..................... 
Prof. Herbert Brownell, Univ. of Nebraska, Lincoln, Neb. 

‘*General Science in the High School of Tomorrow’’ 
Mr. J. Calvin Hanna, Supervisor of High Schools, 

Springfield, Il. 

‘*Relation of General Science to the Smith-Hughes Courses”’ 
Prof. A. W. Nolen, Univ. of Illinois, Urbana, Illinois. 

4. Discussion of the Reorganization of Science Courses and of 

the Work for the Next Year. 


bo 
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Book REeEvIEws 


Is “Suction” a Push or a Pull? 


J. C. Packarp, High School, Brookline, Mass. 

Experiment 1. (a) Tie a rubber membrane tightly over the 
large end of a thistle tube. Apply the 
lips at the other end and gently exhaust 
the air from the inside of the tube. 

(b) Wet the surface of a flat piece of glass: 
Press the end of the thistle tube,’ still 
covered with the rubber membrane, 
tightly against the glass and exhaust 
again. 

Experiment 2. (a) Close a glass bottle, half full of water, 
with a rubber stopper pierced by two 
glass tubes long enough to reach down 
into the water and to extend a few inches 
above the stopper. Attach a rubber pipe 
to the upper end of one of the tubes. 
Apply the lips to the open end of the 
rubber pipe and gently exhaust the air 
from the tube. 

(b) Fill the bottle, tubes and all, completely 
full of water. Close the upper end of 
one of the glass tubes tightly with the 
finger and again exhaust air from the 
other. 

Observations and conclusions: 


Book Reviews 

Everyday Science. William H. Snyder—Ailyn & Bacon. 551 
pages, well illustrated. 

This is a revision of ‘‘First Year Science’’ and is decided! y 
superior to that book. It doesn’t attempt nor suggest any- 
thing in the way of problem study or project work. There is 
no index, but this will doubtless be added in a future edition. 

Plant Production. Moore & Halligan—American Book Co., 
428 pages, 210 illustrations, $1.44. 

The Smith-Hughes law is responsible for many changes 
in agricultural education practices. Useful and _ praec- 
tical instruction must be given. This book makes it 
possible to apply school-room instruction in agriculture to the 
school or home plot of ground. The Home Projects outlined in 
the different chapters are suggestive of much practical work 
which can be carried out by individual students. In the appendix 
are planting tables giving valuable data on the home flower and 
vegetable gardens. 





~ 1The thistle tube must be selected with care. Use one whose lip 
will touch a plane surface all the way around. 
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A Source Book of Biological Nature Study. Elliott R. Downing 
—University of Chicago Press. 503 pages, 338 illustrations, 
$3.00. 

This is true to its name a source book for teachers. It not 
only gives the valuable and interesting information about living 
forms which can be used in nature study classes, but it also 
gives directions for obtaining material to use. The scope of the 
work is indicated by the chapter heading: 

Animals of Pond and Stream, Insects, Birds, Animal Com- 
panions, Wayside Flowers, Common Trees, Seeds & Seedlings, 
and Garden Spore-Bearers. 

Throughout the book one is impressed with the emphasis 
given to the practical needs in life. General science teachers 
will find many helpful suggestions. 


A Field and Laboratory Guide in Biological Nature Study. 
Elliott R. Downing, University of Chicago Press. 120 pages, 
$1.00. 

This is a laboratory manual for prospective nature study 
teachers. Sections in the manual correspond to the different 
chapters of the Source Book by the same author. Particularly 
helpful to the teachers in the vicinity of Chicago are The Key 
to Common Weeds, The Key to Trees, and The Key to Birds. 
The greater part of the work suggested is however, of value 
to teachers in any part of the country. The experimental field 
work and collections suggested will find application in most 
cases in classes of children. This is the first of a series of field 
books for nature study soon to be published. 


Notes on Qualitative Analysis. Louis Agassiz Test. Ginn and 
Company. Ninety-two pages, 80 cents. 

This little volume is written to meet the needs of students 
who desire to take qualitative analysis, but who have not had 
a complete course in general chemistry. It gives the principles 
of the Ionic Theory and Mass Law and discusses reactions from 
that standpoint. The tables devised for analytical procedure 
are concise and time-saving. A list of 162 questions at the end 
gives a review of the work of the manual. The book should 
find a place in agricultural and technical courses as well as in 
regular college chemistry courses. 


Outline studies on school garden, home garden and vegetable 
growing projects, O. J. Kern, 64 pages. Published by Division 
of Agricultural Education, University of California. 

Written for teachers in the elementary schools of California 
to assist in the movement, to bring more boys and girls into 
direct contact with soil and plant life. Gives a very complete 
outline and detailed references to different books illustrated 
with diagrams and half tones. 
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Outline of course of instruction in agricultural nature study 
for the rural school of California, O. J. Kern, 56 pages. Pub- 
lished by Division of Agricultural Education, University of 
California. 
The following groups of material are included :— 
Human needs interests and activities 
Plant life throughout the year 
Animal life throughout the year 
Natural phenomena and the inorganic world and soil 
studies. 

Physiology and hygiene for the first six grades are also in- 
cluded in the human needs. Several lesson plans in agricultur- 
al nature study, by Miss K. L. Reid, are given as suggestive of 
methods of organization and presentation of material. The 
entire plan of the course has been carefully worked out and 
the material is presented in a new and interesting way. 


Science Teaching in the Gary Public Schools. Otis W. Cald- 
well—General Education Board, N. Y. C. 125 pages, illustrated, 
10e. 

A report of the survey of the nature study and science work 
of the Gary schools. Particularly interesting are the tests used 
in seoring the pupils. 


> 99 PO 


The School Science Review. Subscription 8s, 6d per year, 2s 
per copy. The first number of this new quarterly magazine was 
issued in June. The magazine contains an interchange of ideas 
of teachers on Science teaching problems. This number shows 
a leaning toward our General Science method for pupils below 
15 yrs of age and we find one American General Science text 
advertised. It is the official publication of the Science Masters 
Association and is edited by G. H. J. Adlam, M. A., B. S. C., 
City of London School. 


Free Books and Bulletins 


F.oops. Those teachers who are particularly interested in 
teaching about river floods in connection with weather or phy- 
siography study will find the book ‘‘The History of the Flood 
in 1913’’ most helpful. This large book contains hundreds oi 
fine pictures and many maps covering the East Central States 
which suffered most from the flood. The supply of these books 
is limited but they will be sent free to teachers who can use 
them to advantage as long as the supply lasts. Apply to C. W. 
Garrett, Pennsylvania Lines West of Pittsburg, Union Station, 
Pittsburg, Pa. 

Avuminum Bookuet. ‘‘From Mine to Market’’ and a set of 
conductivity test wires will be sent upon request to the Alu- 
minum Cooking Utensil Company, New Kensington, Pennsyl- 
vania. 
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Booker. ‘‘Shale Bed to Road Bed.’’ The Metropolitan 
Paving Brick Company, Canton, Ohio. 

Public Health Pamphlets. A series of pamphlets used in the 
fight against venereal disease, the following will be sent free on 
application to ‘‘Division of Venereal Disease, U. S. Public 
Health Service, Washington, D. C.’’ 

A. For young men 

B. For the general public 

C. For boys 

D. For parents 

E. For girls and young women 

F. For educators. 

CONQUEST OF THE Tropics, by F. U. Adams—a finely illus- 
trated book of 368 pp. The United Fruit Co. 131 State St., 
Boston, Mass. 

Booxuet. The Food Value of the Banana. Illus. The United 
Fruit Co., 131 State St., Boston, Mass. 

The following pamphlets may be obtained from the BurEau 
or Epucation, Washington, D. C. 

Health Edueation 1. Wanted: Teachers for Child Health Service. 
2. Diet for School Child. 

" " 3. Summer Health and Play School. . 

<5 ™ 4. Teaching Health. 
Also Class Room Weight Record. 








Overdue Subscriptions 


The QUATERLY cannot continue on its mailing list, longer, 
those whose Subscriptions have expired. Send $1.50 and your 
subscription will be extended 1 year from expiration. This is 
the only sure way to keep your files complete. 








Color-Blindness 


This lantern Slide for class-room test and discussion of Color-blindness is 
closely modeled after the well known Holmgren test yarns. It has the three test 
eolors and 40 carefully selected comparison colors on the same slide. 

An entire class of 25 may be examined in about 30 minutes by this method. 

Price of Slide with Directions, 00 

Colored screens for use with the above slide to show approximately how differ- 
ent colors appear to color-blind persons, 75 cts. each or $2.00 for set of three cover- 
ing the different types of color-blindness. 


M. WESTCOTT 
1436 Alta Vista Bivd., Hollywood, Cal. 

















Science Articles in Current Periodicals 


AERONAUTICS 

All Aboard the Air-liner. Kempffert & Kienstbach. Pop. Sc. 
Mo. 95:3:77-81. Sept. 1919. 

Parachuting from a Plane. Lit. Dig. 62:5:35. Aug. 16, 1919. 

The gg! Trans-Atlantic Flying. Lit. Dig. 62:3:14. July 
19, . 

The Modern Dirigible Balloon. Illus. V. W. Page. Ev. Eng. 
Mag. 7:281-283. Aug. 1919. 

To Europe in a Flying Machine. Illus. Kempffert & Kienstbach. 
Pop. Se. Mo. 95:1:71-77. July 1919. 

Laying Out Air Ways and Terminals. Pop. Sc. Mo. 95:2:62-63. 
Aug. 1919. 

Across the Atlantic in a Single Attempt. Illus. W. Kempffert 
95:2:78-79. Aug. 1919. 

Large Air Planes for Passenger Transport. Illus. V. W. Page. 
Ev. Eng. Mag. 7:349-359. Sept. 1919. 

Why Aviators Fall. Lit. Dig. 61:8:24 May 24, 1919. 

ee = me Skies Alexander McAdie. Sc. Am. 121:84. July 

The First Round-trip Trans-Atlantic Airship. Illus. Sc. Am. 
121:86. July 26, 1919. 

The Trans-Atlantic Dirigible. Sc. Am. 121:58. July 19, 1919. 

Parachutes for Airplanes. Illus. Se. Am. 121:32. July 12, 1919. 


AGRICULTURE 

Are You Paying too much for Fertilizer? F. F. Rockwell. Coun- 
try Life. 36:5:52-53. Sept. 1919. 

Getting the Country Place Back to a Peace Basis. Illus. F. F. 
Rockwell. Country Life. 386:3:52-538. July 1919. 

Balanced Stock Rations for Winter. Illus. F. F. Rockwell. 
Country Life. 36:2:60-61. June 1919. 

Origin of American Agriculture. Illus. H. H. Spinden. Sc. Am. 
Sup. 88:120. Aug. 23, 1919. 

An Artificial Fertilizer. Sec. Am. Sup. 88:95. Aug. 9, 1919. 

Hybrid Vigor and Its Meaning. D. F. Jones. Sc. Am. 121:230. 
Sept. 6, 1919. 

The Fruit Grower’s Slight of Hand—Grafting. Sc. Am. Sup. 
88:28. July 12, 1919. 


ALCOHOL 
The Inheritance of Alcoholism. R. A. Spxth. Good Health. 
54:219-224 and 273-278. Apr. and May 1919. 


ASBESTOS 
Asbestos Mines in Quebec. Illus. W. F. Sutherland. Sc. Am. 
121:315. Sept 27, 1919. 


ASTRONOMY 

Exploring the Glories of the Firmament. Illus. W. J. Showalter. 
Nat. Geog. Mag. 36:153-181. Aug. 1919. 

New Worlds to Conquer. Sc. Am. 121-54. Sept. 13, 1919. 

The Nature of Comets. Illus. Isabelle M. Lewis. Elec. Exp. 
7:312-313. Aug. 1919. 

Interesting Phenomena of Gravitation. Isabelle M. Lewis. Elec. 
Exp. 7:398-410. Aug. 1919. 
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$14.95_WHILE OUR STOCK LASTS——$14.95 
MILWAY CHEMICAL BALANCE 


BEAM, open pattern, polished brass, 
gold lacquered screws at both 
ends. Length, 21 centimeters. 

CASE, genuine mahogany, polished. 
Counterpoised sliding front door. 
Glass sides and top. One drawer. 
Leveling screws. Size 15x18xS8 
inches. 

PANS, removable, provided with 
handles. Nickel plated. Diameter, 
3 inches. 

BEARINGS, high grade steel 
prisms, carefully polished and ad- 
justed. 

ECCENTRIC for raising beam is op- 
erated by a knurled thumbscrew. 

LEVEL, spirit, round pattern, 
mounted directly back of pillar. 

CAPACITY—100 grams. SENSI- 
BILITY—¥% milligram. 


CHICAGO APPARATUS Co. 


32 So. CLINTON STREET CHICAGO, ILLINOIS 














$14.95——-WHILE OUR STOCK LASTS——$14.95 











9, stion; = ~ 
WEBSTER'S NEW ramctation OF Bi stop spe it the Pro 
INTERNATIONAL ine ipooit of pt tomine efor | 
DICTIONARY fa Kukicamou/iage Bocho,elc-this Supreme | 


To-Day Facts fepeg ted Exact - 
List rhe Pa tc ys to pe oe — 


of people in all wale vs dl use, profit from, 
and enjoy this vast fun nformation. 
Are you equipped rd win? 


Piosce cosdwe cose innees oe .. pi zZ, "6000 Illustrations I 


FREE POCKET MAPS DDRESS _ 























TEACHERS, PRINCIPALS, SUPERINTENDENTS 


‘WE CAN PLACE YOU IN BETTER POSITIONS 


Write now for “The Road to Good Positions” and enrollment card 
THE ROCKY MOUNTAIN TEACHERS AGENCY 
WM. RUFFER, A. M., Manager, 326 Empire Building Denver, Colorado 
Branch Office : Portland, Oregon, Frank K. Welles, Manager 
The Educational Clearing House of lhe West 
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AUTOMOBILE 
Steam Automobile, (Historical). Lit. Dig. 62:1:95. July 5, 1919. 
Putting Auto Motor in Good Running Condition. Illus. V. W. 
Page. Ev. Eng. Mag. 7:279. Aug. 1919. 
Automobile Tire Manipulation and Repair. Illus. V. W. Page. 
Ev. Eng. Mag. 17:334-336. Sept. 1919. 


BEAVER 
Marvels of Beaver Work. Illus. A. R. Dugmore. Country Life. 
86:2:48-51. June 1919. 


BirDs 
Herons. Illus. A. A. Allen. Am. For. 25:1229-1234. July 1919. 
The Gulls and Terns. Illus. A. A. Allen. Am. For. 1291-1295. 
August 1919. 


Boat MorTors 
Mid-Season Repairs. Ev. Eng. Mag. 7:263. August 1919. 
Running on Kerosene. Ev. Eng. Mag. 7:271. August 1919. 


CAMOUFLAGE 


(Four papers on Camouflage). Illus. Trans. Ill. Eng. Soc. 
14:215-255. July 1919. 


CENTRAL AMERICA 
Shattered Capitals of Central America. Illus. Herbert J. 
Spinden. 35:185-212. Nat. Geog. Mag. Sept. 1919. 


CHEMISTRY 
What is a Chemical Element? Frederick Soddy. Sc. Am. Sup. 
88:69. Aug. 2, 1919. 


City PLANNING 
Business and Beauty Combined in a Small-town Civic Center. 
Illus. James O. Heyworth. Am. City (T. & Co. ed.) 21:26. 
July 1919. 


CoLp STORAGE 
Cold Storage of Food. Sc. Am. Sup. 88:150 and 178. Sept. 6 
and 20, 1919. 


COLOR 
Some Interesting Color Phenomena. M. Luckiesh. Sc. Am. 
121:135. Aug. 9, 1919. 


COMPASS 
When the Flying Machine Compass Goes Crazy. C. H. Claudy. 
Se. Am. 121:204. Aug. 30, 1919. 


CONFUCIUS 
The Descendents of Confucius. Illus. Maynard Owen Williams. 
Nat. Geog. Mag. 35:253-266. Sept. 1919. 


COPERNICUS 
Copernicus A. D. Watson. Sc. Am. Sup. 88:206. Sept. 27, 1919. 


CorkK 
Preparing Cork for Shipment. Illus. Sc. Am. Sup. 88:200. 
Sept. 27, 1919. 























SCIENCE OF HOME 
AND COMMUNITY 


A Textbook in General Science 
by 
GILBERT H. TRAFTON, 


Instructor in Nature-Study, State 
Normal School, Mankato, Minnesota 





THIS NEW TEXTBOOK, due for publication before the 
appearance of this advertisement, represents a radical depart- 
ure in the teaching of general science. For some years there 
has been an increasing tendency toward full illustration of 
simple scientific principles by their application to common 
things. Yet everyday contrivances have in the main been log- 
ically subservient to a formal presentation of natural laws. 
This book, on the other hand, refuses to regard the pupils’ 
environment as mere illustration of underlying principles. 
It treats of these principles as incidental to their familiar ap- 
plications. 


Which is the natural point of departure—electricity 
or the lighting of the home? 


Which is more vital—the steam engine as such or the 
railway locomotive? 


Which is more stimulating to high school boys—laws 
for the expansion of gases or the working of an 
automobile engine? 


Which interests your pupils more—the generic or the 
specific? 


Should Alexander or Charlemagne be reincarnated, Trafton’s 
SCIENCE OF HOME AND COMMUNITY is the book you would 
give him to explain to him the modern world. 





THE MACMILLAN COMPANY 


NEW YORK BOSTON CHICAGO 
DALLAS ATLANTA SAN FRANCISCO 















































































ScrENCE ARTICLES IN CURRENT PERIODICALS 305 


CREATIVE NATURE 
Creative Nature. Good Health. 54:329. June 1919. 


DAYLIGHT SAVING 
Thrift and Sunlight. Sc. Am. 121:128. Aug. 9, 1919. 


DISEASE 
How Infection Travels. Lit. Dig. 62:1:88. July 5th, 1919. 
DruG HABIT E 
The Drug Disease. Lit. Dig. 61:10:28. June 7, 1919. 


EARTHQUAKES 
The Mechanics of Earthquakes. Sc. Am. Sup. 87:402. June 28, 
1919. 


ELECTRICITY 
Better Electric Insulation. Lit. Dig. 62:11:25. Sept. 13, 1919. 
Electrical Equipment in Pittsburgh High School. Am. City. 
20:579-585. June 1919. 
Switching from Gas to Electricity. Illus. S. DeBrie. Country 
Life. 36:3:90. July 1919. 


ELECTRIC FURNACES 
The Electric Furnace, its Development, Scope and Future. Illus. 
F. Rowlinson. Sc. Am. Sup. 88:132 and 180. Aug. 30 and 
Sept. 20, 1919. 


ENGINES 
Semi-Deise] Engines. H. F. Sheperd. Sc. Am. Sup. 88:142. 
Aug. 30, 1919. 
Prime Mover of High Efficiency—The Still Engine. Illus. F. E. 
D. Acland. Sc. Am. Sup. 88:204. Sept. 27, 1919. 
—— = ee Engines Combined. Sc. A. 121:318. Sept. 


FEET 
What Bad Shoes Do to Good Feet. J. E. Wilson. Physical 
Culture. 42:1:50-56. July 1919. 


FINGER PRINTS 
Copying Finger Prints. Robert De Resillac-Rose. Sc. Am. Sup. 
88:178. Sept. 13, 1919. 
Finger Prints for Everybody. Lit. Dig. 62:3:26. July 19, 1919. 


FIRES 
Fire Departments in American Cities. Illus. Com’l Am. 
16:2:47-49. August 1919. 
The Planning of Water Works for Fire Protection. H. M. 
Blourquist. Am. City. 31:242-246. Sept. 1919. 
Shipping Containers. (Fire Dangers). Jo. Ind. Eng. Chem. 
11:674-682. July 1919. 
Fighting Fire in the Country. W. D. Bruckloe. Country Life. 
86:4:46. Aug. 1919. 
Fire Hazards that Should Be Anticipated. William H. Murphy. 
Am. City (Town and Co. Ed.) 20:468. May 1919. 




















Two Unique Devices 


WHICH MAKE VISIBLE 


Molecular Phenomena 
to 
GENERAL SCIENCE STUDENTS 


Knipp’s Mercury Tube 


As described in the May, 1917, number of School Science and 
Mathematics and demonstrated by Prof. Chas. T. Knipp before 
the annual meeting of the Illinois Academy of Science at Gales- 
burg. 

The pithball is lifted by the pressure of the boiling mercury 
vapor and shot violently into the upper bulb, or it may be held 
suspended in empty space by properly controlling the heat, de- 
monstrating (1) lowering of boiling point of mercury under di- 
minished pressure, (2) equilibrium point in process of evapora- 
tion, (3) pressure of a vapor due to bombardment of molecules, 
(4) increase of pressure with increase of molecular velocity, (5) 
phosphorescence of mercury in the dark and (6) mercury 
“hammer” when tube is quickly inverted. 


Send for Bulletin 18M. 
Stoekle’s Molecular Apparatus 


This new molecular demonstration apparatus was designed 
by E. R. Stoekle of the Physical Laboratory of the Cutler- 
Hammer Manufacturing Company as the result of an accidental 
discovery in the Laboratory. It consists of a glass tube ten 
inches long and one inch in diameter containing a small amount 
of mercury, on the surface of which floats a small quantity of 
particles of crushed blue glass. The tube has been exhausted to 
a fairly high vacuum and sealed. 





When heated, the particles of mercury carry the glass with 
them into the space above, where they move about in a manner 
similar to the motions of molecules. 





Send for Bulletin 153M F2216 
$3.00 


CENTRAL SCIENTIFIC Co. 


460 East Ohio Street 
CHICAGO U.S. A. 
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FIRE APPARATUS 
Putting Out a Burning Oil Tank. Lit. Dig. 62:18:20. Sept. 27, 
1919. 
Respirators and Oxygen Breathing Apparatus for Fire Fighters. 
Am. City. 20:543. June 1919. 


FIRE ENGINE 
World’s Largest Gasoline Fire Engire. Lit. Dig. 62:5:89. Aug. 
2, 1919. 


FLAX 
For Seed or for Fiber? Illus. R. S. Skerrett. Sc. Am. Sup. 
121:30. July 12, 1919. 
The Strongest and most Durable Fiber. W.N. Boase. Sc. Am. 
Sup. 88:6 and 42. July 5 and 19, 1919. 


FLOWERS 
The Lillies of the Field. Illus. Francis M. Fultz. Sc. Am. Sup. 
88:92. Aug. 9, 1919. 


FLOWER GARDEN 
American Plants for American Gardens. Illus. Louise B. Wilder. 
Country Life. 36:3:39-43. July 1919. 
Irises for All Gardens. (Illus. in color). B. Y. Morrison. Coun- 
try Life. 36:2:25-39. June 1919. 


Foop 
The Secrets of Protein. Current Opinion. 67:39. July 1919. 
The Nutritional Standard of Adolescence. Graham Lusk. Jo. 
Home Econ. 11:281-287. July 1919. 
Rationing the fire Sufferers of Minnesota. Lucy Cordiner. Jo. 
Home Econ. 11:347-351. Aug. 1919. 
Specific Nutritive Values. Sc. Am. Sup. 88:122. Aug. 23, 1919. 


FORESTS 
The Gardens of our Forests. Illus. Alice M. Cook. Am. For. 
25:1829-1833. Sept. 1919. 


FOREST FIRES 
The Northwest’s Worst Forest Fire. Am. For. 25:1259. Aug. 
1919. 
Prevention of Fighters Fire Losses. Illus. Smith Riley. 25:1260- 
1263. Aug. 1919. 
Forest Destruction Prevented by Control of Surface Fires. J. A. 
Kitts. Am. For. 25:1264. Aug. 1919. 


FOssILs 
Thirty Millions Years Ago. Illus. Sc. Am. 120:682. June 28, 1919. 
Hunting Big Game of Other Days. Illus. Barnum Brown. Nat. 
Geog. Mag. 35:407-429. May 1919. 


FROST 
Frost in the United States (With Frost Maps) Robert De C. 
Ward. Sc. Am. Sup. 88:117. Aug. 23, 1919. 


FUEL 
Making Fuel from Oil and Powdered Coal. Illus. R. G. Skerrett. 
Illus. World. 31:837-839. Aug. 1919. 














BARBER’S 


First Course in General Science 





It is not a compend of the various sciences, but is made up of 
natural units chosen from the home, school, and community en- 
vironment. It takes from this science or that, as the occasion 
requires, without paying any attention to their boundary lines. 


How the various sciences are mingled in these natural units 
may be seen from an analysis of a typical one, e.g., Chapter II, 
dealing with the Production and Use of Heat. 


The chapter begins with an interesting historical account 
of the development of the use of fire. This is followed by a 
study of heat, involving, among other topics, the chemistry of 
combustion, the physics of heat measurement, and the geog- 
raphy of our coal supply. The chapter ends with the practical 
study of house-heating and cooking devices. 


The material of the book is sufficiently varied to appeal to 
pupils in any locality. Both rural and urban conditions are 
represented. Thus, the subject of Water Supply and Sewage 
Disposal is illustrated by the supply of a country home as well 
as by that of New York City and of Los Angleles. The mate- 
rial appeals to experience of both girls and boys. The sewing 
machine is explained as well as the farm tractor. 


There are 375 illustrations and 103 laboratory experiments, 
demanding only simple apparatus. 





HENRY HOLT AND COMPANY 


NEW YORK BOSTON SAN FRANCISCO CHICAGO 




















————_—_ 

















SCIENCE ARTICLES IN CURRENT PERIODICALS 309 


FUSIBLE 
Fusible Metal. Illus. World 31:915. Aug. 1919. 


GAMES 


The Geography of Games. Illus. J. R. Hildebrand. Nat. Geog. 
Mag. 36:89-144. Aug. 1919. 


GARDEN 
Sculpture in the Garden. Illus. Jean de Strelecki. Garden Mag. 
30:50-53. Sept. 1919. 
Managing the Mid-Summer Garden for Winter oe Adolph 
Kruhm. Garden Mag. 29:207. June 1919 


GAS ENGINE 
Getting More Out of the Gas Engine. Illus. Pop. Se. Mo. 95:38:71. 
Sept. 1919. 


GLASS 
Window Glass as a Factor in Human Evolution. R. E. Danforth. 
Se. Mo. 8:537-541. June 1919. 
American Optical Glass. Lit. Dig. 61:12:26. June 21, 1919. 


GUNS 
Regunning a Battle-ships Turrets. Illus. Se. Am. 121:161. 
Aug. 16, 1919. 


HEALTH 

A Clean Town. J. V. Stevens. Am. City. 21:133-134. Aug. 1919. 

Why American Cities Must Fight Insects. Dwight Pierce. Am. 
City. 21:146-148. Aug. 1919. 

We Gasp for Blood not for Oxygen. Current Opin. 67:173. 

Needless Terrors to the Human Heart. Current Opin. 67:37. 
July 1919. 

The Failure of Fletcherism. Current Opin. 67:38. July 1919. 

Born a Dope Fiend. Lit. Dig. 62:3:27. July 19, 1919. 

wane —8 and Patent Medicines. Lit. Dig. 62:1:86. July 
, 1919. 

Music Prescriptions. Lit. Dig. 62:8:26. Aug. 23, 1919. 

Keeping the Cities Clean. Illus. Fred Mason. [llus. World. 
31:866-868. Aug. 1919. 

Dirt and Disease. Lit. Dig. 62:10:127. Sept. 6, 1919. 

The Sun Health and Heliotherapy. Guy Hinsdale. Sc. Mo. 
9:258-262. Sept. 1919. 

Is Man the Fittest of Animals? R. A. Spaeth. Good Health. 
54:343-346. June 1919. 


HEARING 
Aids for the Deaf. F. Womack. Sc. Am. Sup. 88:157. Sept. 
6, 1919. 


HELIUM 
Helium the New Balloon Gas. Illus. G. S. Rogers. Nat. Geog. 
Mag. 35:441-456. May 1919. 
Bibliography of Helium. E. R. Weaver. Jo. Ind. and Eng. 
Chem. 11:682-688. July 1919. 


HONEY 
Honey. Gaston Bonnier. Sc. Am. Sup. 88:22. July 12, 1919. 




















Does The Mississippi River Flow Uphill? 
Can Rainbows Be Made Artificially ? 
What Makes a Sea Shell Roar ? 

Why Does Ice Float? 





You can show the answer to all For instance, let the student 
the above questions and others— | make an incandescent lamp. 
with “WELCH” specially designed 
pieces. By using our No. 1410 Air Pump, 


No. 1524 Bell Jar, and No. 1526 
These are questions that your | Carbon Filaments the first year 
first year science student will ask. | science student can be shown—in 


fact h ove it himself ;— 
If he does not ask them he is| can pr 





thinking them. that the filament glows due to 
Teach him to know the funda- nong Sy Cae 

mentals of the common things that the more the air is exhaust- 

about him. ed the longer the filament will last. 





You Cannot Teach Science Without Adequate and 
High Grade Equipment 





O attain the highest possible standard of service 
| is the purpose which dominates all other con- 

siderations in the designing and building of 

Welch Laboratory Apparatus and Supplies. 


Welch quality is rapidly becoming a standard among 
— and Colleges in the United States and 
Canada. 











Submit to us the problems confronting you in the equipment of your 
Science Laboratories. Our Service Department, consisting of men taken 
from educational, technical and engineering fields will be glad to serve 
you, not only in the recommendation and selection of Apparatus, but in 
the installation and operation of the same. 





W. M. WELCH SCIENTIFIC COMPANY 


UALITY. Manufacturers, Exporters and Im- UALITY 
WEILC porters of Scientific Apparatus WEILC 
SERVICE SERVICE 


1516 Orleans St., CHICAGO, U. S. A. 
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HotT-BED 
Using the Hot Beds in Hot Weather. T. Sheward. Garden Mag. 
29:208. June 1919. 


Ice AGE 
— of Riddle of Ice Age. Current Opin. 67:103. Aug. 
1919. 


INDUSTRY 


The Stop-Watch in Industry. C. E. Knoeppel. Sc. Am. 121:308. 
Sept. 27, 1919. 


INSECTS 
Insects in their Relation to Forestry. Illus. R. W. Shufeldt. 
Am. Forestry. 25:1221-1225. July 1919. 


IRON 
Our Iron-Clad Civilization. R. H. Whitbeck. Sc. Mo. 9:125-130. 
Aug. 1919. 
LAND 


Mapping the Utilation of the Land. C. 0. Sauer. Geog. Rev. 
8:47-54. July 1919. 


LAUNDERING 


The Chemistry of Laundering. I. N. Kugelmass. Sc. Am. Sup. 
87:292. June 21, 1919. 


LEATHER 
How Leather is Prepared from Hides. Illus. Se. Am. Sup. 88:56. 
July 26, 1919. 


LIGHT 

Effect of Light on Living Organism. Fritz Schanz. Sc. Am. Sup. 
88:179. Sept. 20, 1919. 

Effect of Fog Upon Light Intensity. C. L. Utterback. Sc. Am. 
Sup. 88:124. Aug. 23, 1919. 

High Lights of Air-Travel. M. Luckiesh. Sc. Am. 121:280. 
Sept. 20, 1919. 

Cold —_ Animal Luminescence. Good Health. 54:328. June 
1919. 

Practical Daylight Measurements in Modern Factory Buildings. 

. G. Perrot and F. ©. Vogan. Trans. Illus. Eng. Soc. 

14:257-277. Aug. 1919. 


LIGHTING 
Industrial Lighting. Illus. C. E. Clewell. Jo. Franklin Inst. 
188:59-90. July 1919. 


Locust 
The Seventeen-Year Locust. Illus. R. W. Shufeldt. Am. For- 
estry. 25:1285. Aug. 1919. 


MAPs 
Misleading Maps. Lit. Dig. 62:10:29. Sept. 6, 1919. 


Morocco 
The Work of France in Morocco. Illus. Alfred De Tarde. Geog. 
Rev. 8:1-30. July 1919. 














This line represents the sales of Fall's SCIENCE FOR BEGINNERS in I9I9 


and in 1918 Science Books Which the Schools Needed 


SCIENCE AND Scientiric Meruop. During the Jast century more scientific facts were established than in all the ages 
before. In very recent years the method itself has been reduced to a science. 


In Fall’s Scrence ror Brcinners ($1.28) scientific method is thoroughly explained and the reasons for its employment 
are made clear. Science teachers find their difficulties reduced by the use of this text. The lessons are complete 
guides for study. Junior high school pupils are thoroughly grounded in the fundamentals when they use this book. 


Because Science ror Berainners performs its task so well its sales increased in one year nearly 700 per cent! It is 


used exclusively in the states of Utah, Kansas, Oregon, and Oklahoma. 


‘‘Books that apply the world’s knowledge to the world’s needs,’’ the motto of this house, well fits this book and all 


the others in the New-World Science Series. 


Some of these New Science Books are ready or will be in a few weeks. 

PRINCIPLES OF ZOOLOGY. By T. D. S. Cockerell, University of Colorado. A text for college use. 

SCIENCE OF THE EVERYDAY WORLD. By Carleton W. Washburne. 

EXPERIMENTAL ORGANIC CHEMISTRY. By A. P. West. 

These other books have already been issued: Ritchie’s Human Physiology, Hartman’s Laboratory Manual for Use with 
tuman Physiology. Blaisdell’s Exercise and Review Book in Biology, Moseley’s Trees, Stars, and Birds; Lippett’s Personal 
Hygiene and Home Nursing, and Transeau’s Science of Plant Life. 


WORLD BOOK COMPANY 


YONKERS-ON-HUDSON, NEW YORK 
2126 PRAIRIE AVENUE, CHICAGO 
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MOTHS 


A Sugaring Trip for Moths. Country Life. 36:2-76. June 1919. 


MOTION PICTURES 
—— per second. C. H. Claudy. Sc. Am. 121:252. Sept. 13, 
1919. 


Mosquito 
Mosquito Control. Illus. W. Dwight Pierce. Am. City. 20:560- 
564. June 1919. 


NIAGARA FALLS 
Doubling Niagara’s Leap. Illus. P. Schwarzbach. Pop. Se. Mo. 
95 :2:56-57. 


NITROGEN 
The Production of Nitrogenous Compounds Scientifically in the 
United States and Germany. Illus. Robert E. McConnel. 
Jo. Ind. and Eng. Chem. 11:837-841. 1919. 
Commercial Oxidation of Ammonia to Nitric Acid. Charles L. 
Parsons. Jo. Ind. Eng. Chem. 11:541-552. 


OIL 
Nitro-Glycerine and the Oil Industry. Illus. Sec. Am. 121:163. 
Aug. 16, 1919. 
Oil and Coal as Rivals. J. F. Smith. Sc. Am. Sup. 88:116 and 
119. Aug. 23, 1919. 


ORANGE GROWING 
Jack Frost in the Orange Country. J. L. von Blon. Sc. Am. 
121:279. Sept. 20, 1919. 


Oxy-ACETYLENE WELDING 
Oxy-Acetylene Welding. Illus. Ev. Eng. Mag. 7:273 and 337. 
Aug. and Sept. 1919. 


PERKIN 
William Henry Perkin by Benj. Harrow. Sc. Mo. 9:234-245. 
Sept. 1919. 
PLANTS 


Mysteries and Revelations of the Plant World. Illus. D. Lange. 
Am. Forestry. 25:1273-1280. Aug. 1919. 

Palms for Porch and House Decoration. Illus. David Lunsden. 
Garden Mag. 29:202-204. June 1919. 

Herbaceous Plants. Illus. Grace Tabor. Gar. Mag. 30:57-63. 
Sept. 1919. 


PLATINUM 
Tests of Substitutes for Platinum Laboratory Utensils. L. J. 
Gurevich and E. Wichers. Jo. Ind. Eng. Chem. 11:570. 
June 1919. 


PLATINUM AND PALLADIUM IN BRAZIL 
Geo. F. Kunz, Sc. Am. Sup. 88:24. July 12, 1919. 


POTASH 
Potash from Kelp. Experimental Plant of U. S. Dept. of Agri- 
—, Illus. Turrentine and Shoof. Jo. Ind. Eng. Chem. 
11:864-874 














From the Head of the Science Department of a Junior High School 


IN REGARD TO 


LAKE’S GENERAL SCIENCE 


‘‘After using LAKE’S GENERAL SCIENCE in our class- 
room for several months, I find the text excellently adapted to 
our work. I have two sections taking the subject. and they are 
progressing finely. 

‘“‘T find the different topics well co-ordinated and they are 
balanced nicely as regards quantity of subject matter. Each is 
alive in itself and one cannot escape seeing the practical applica- 
tions of the topics to everyday affairs. Arithmetic, physics, 
chemistry, ete., are used in the daily lessons and the chapters on 
astronomy, biology, and meteorology are emphasized without as- 
suming undue proportions. 

‘‘T anticipate the second year’s use of the text will be even 
more interesting than the first.’’ 


SILVER, BURDETT & COMPANY 


Boston New York Chicago San Francisco 




















A NEW SCIENCE TEXT 


THE SCIENCE OF EVERYDAY LIFE 


EpGarR F. VAN BUSKIRK By EpITH LILLIAN SMITH 
Formerly in charge of General Special Teacher of General Science 
Science, DeWitt Clinton High in Model School, Boston Normal 
School, New York City. School, Boston, Mass. 


Illustrated, $1.40. Postpaid. 


“I wish the teacher of my distant high school days could have had 
a text like this one. The insistence upon individual and careful observa- 
tion is, in my judgment, one of the most valuable lessons of the book.” 


Louis DERR, Professor of Physics, Massachusetts Institute of Technology. 


Published in the late spring, this text 
is already in use in such cities as 
Newton, Mass. Cincinnati, O. Chicago, Il. Atlanta, Ga. 
Pittsburgh, Pa. Raleigh, N. C. Baltimore,Md. Montpelier, Vt. 
and 300 others. 


HOUGHTON MIFFLIN COMPANY 


Boston New York Chicago 
































SciIENCE ARTICLES IN CURRENT PERIODICALS 


POWDERS 
Some Characteristics of Leading Military Explosives. J. S. 
Hatcher, Sc. Am. 121:33. July 12, 1919. 


RAINFALL 
Some Characteristics of the Rainfall of the U.S. R. de C. Ward. 
Sc. Mo. 9:210-223. Sept. 1919. 
Some Practical Uses of Rainfall Records. L. M. Hastings. Am. 
City. (T. & Co. ed.) 20:459. May 1919. 


RAILROADS 
Rolling Stock of 1919. Illus. H. T. Walker. Sc. Am. 121:250. 
Sept. 13, 1919. 


RAMSAY 
——_ Ramsay, by Benj. Harrow. Sc. Mo. 9:167-178. Aug. 
1919. 


REFRIGERATION 
Refrigeration in its Relation to the Municipal Power Plant. J. 
Martenis. Am. City. 21:149-150. Aug. 1919. 


Roaps 
The Tioga Road Across the Sierra Nevada. C.J. Belden. Geog. 
Rev. 7:377-386. June 1919. 


RUBBER 
Some American Substitutes for Rubber. Frederic Dannerth. Sc. 
Am. 121:8. July 5, 1919. 
The Chemistry of Rubber. S.C. Bradford. Sc. Am. Sup. 88:82. 
Aug. 9, 1919. 


SAFETY-FIRST 
Making the Miners Work Safer. Illus. J.C. Henry. Ill. World. 
$1:734-736. July 1919. 
Putting “Safety-First” into the Skies. Illus. C. F. Carter. IIl. 
World. 31:699-702. July 1919. 
To Stop Elevator Accidents. Lit. Dig. 62:10:30. Sept. 6, 1919. 


SAND DUNES 
Indiana’s Unrivalled Sand Dunes. Illus. O. M. Schantz. Nat. 
Geog. Mag. 35:430-41. May 1919. 


SCIENCE TEACHING 
The Teaching of Science in Great Britain. School Life 2:12:10. 
U. S. Dept. of Interior. June 16, 1919. 
a for Teaching Science. Lit. Dig. 62:10:122. Sept. 


SEWAGE 
Electrical Treatment of Sewage. Illus. Creighton and Frank. 
Jo. Frank. Inst. 188:157-187. July 1919. 


SHANTUNG 
China’s Holy Land. Illus. Charles K. Edmunds. Nat. Geog. 
Mag. 35:231-252. Sept. 1919. 


SHRUBS 
Revising of Losses of Hardy Shrubs. Illus. E. J. Farrington. 
Garden Mag. 29:222-226. July 1919. 
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SIGHT 
Single Eyedness. Lit. Dig. 62:5:37. Aug. 2, 1919. 
The bg ay of the Semi-sighted. Lit. Dig. 62:9:26. Aug. 
, 1919. 


SIGNALS 
Invisible Signals. Lit. Dig. 62:7:26. Aug. 16, 1919. 


SILK 
Printing Silk. Sc. Am. Sup. 88:168. Sept. 13, 1919. 


SLEEP 
The Best Time to Sleep. Good Health. 54:303. June 1919. 


SPRAYING 
The Newest Bugs and the Newest Ways of Fighting Them. 
Country Life. 36:2:102. June 1919. 
Spraying-Mixtures on a One Gallon Basis. F. W. Allen. Garden 
Mag. 29:232. July 1919. 


STEEL 
Coreen eet Steel. F. Rowlinson. Sc. Am. 121:156. Aug. 
16, 1919. 
Steel Extraordinary. Sc. Am. 121. Aug. 2, 1919. 


SUBMARINE 
The U Boat Peril Ended. Lit. Dig. 62:2:23. July 12, 1919. 
Under the Ice to the Pole. Illus. Simon Lake. Pop. Sc. Mo. 

95:3:45-47. Sept. 1919. 


SUN 
The Sun Health and Heliotherapy. Guy Hindsdale. Sec. Mo. 
9:253-262. Sept. 1919. 


TELEPHONE 
The Romance of Invention. C. H. Claudy. Sc. Am. 121:56. 
July 19, 1919. 


TENNIS 
The Science of Tennis. Illus. W. T. Tilden, 2nd. Sc. Am. 
121:258. Sept. 13, 1919. 


THUNDER STORM 
Thunder Storm Electricity. Illus. R. D. Rusk. Elec. Exp. 
7:307. Aug. 19, 1919. 
— Electric Lighting Station. Elec. Exp. 7:409. Sept. 


TOBACCO 
Is Tobacco Really Hurtful? Phy. Cul. 42:1-87. July 1919. 
Cigarette Smokers and Influenza. Phy. Cul. 42:1-15. July 1919. 
What Science Says About Smokes. Phy. Cul. 41:6:22. June 1919. 
Breaking the Chains of the Tobacco Habit. K. R. Lindfors. Phy. 
Cul. 41:6:23. June 1919. 
Cigarette Smoking and Tuberculosis. Good Health. 54:257. 


May 1919. 
The Poison in the Pipe. Lit. Dig. 62:19:112. Aug. 30, 1919. 
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Magazine List 


Ameritan City. The Tribune Building, N. Y. C. Monthly. Two edi- 
tions. City and Town and County Editions. $3.00 a year, 35c 
a.copy. The Science problems of city and rural communities are 
treated in numerous articles, well illustrated. A valuable student 
and teacher’s reference. 

American Forestry. Washington, D. C. Monthly. 25¢ a copy, $3.00 
a year. Splendid pictures for plant and tree study. 

Commercial America. Phila. Com’l Museum, Phila., Pa., $2.00 a year. 
Ill. Commercial production. New Inventions. Will interest 
Commercial geography and science teachers. 

Current Opinion. 65 W. 36 St., N. Y. Monthly. 25c a copy, $3.00 a 
year. Has a regular department “Science and Discovery” con- 
taining articles of popular interest, adapted to pupil or teacher’s 
use. 

Country Life, The New. Garden City, N. Y. Monthly. 50c a copy, 
$5.00 a year. Stands at the head of publications dealing with 
life in the country. Special interest to the general reader and 
has many articles on gardening and plant study valuable for 
school use. 

Electrical Experimenter. 233 Fulton St., N. Y. Monthly. 15¢ a copy, 
$1.50 a year. Ill. Popular articles on electrical subjects which 
fascinate elementary and high school pupils. Many suggestions 
for teachers. 

Everyday Engineering Magazine. 33 W. 42 St., N. Y. Monthly. 10c 
a copy, $1.00 a year. Ill. Popular articles on science and me- 
chanics. Much of it is simple enough for elementary pupils. 

Garden Magazine. Garden City, N. Y. Monthly. 25c a copy, $2.00 a 
year. Ill. Helpful to amateur gardeners, teachers and pupils. 

General Science Quarterly. Salem, Mass. Quarterly. 40c¢ a copy, 
$1.50 a year. The only journal published devoted alone to science 
in the elementary and secondary schools. It tells what schools are 
doing in science, gives lesson plans, demonstrations, and an ex- 
— bibliography of usable science articles in current period- 
icals. 

Geographical Review, The. Broadway at 156th St., N. Y. 50c a copy, 
$5.00 a year. Devoted to scientific geography. Original maps and 
pictures. One department contains condensed items on topics of 
current interest. 

Gocd Health. Battle Creek, Michigan. Monthly. $2.50 a year, 25c 
a copy. Reduced rate to Schools. A non-technical health maga- 
zine devoted to race-betterment and biologic living. 

The Guide to Nature. Sound Beach, Conn. Monthly. 10¢ a copy, 
$1.00 a year. Ill. Of interest to elementary pupils and teachers 
of nature study. 

Illustrated World. Drexel Ave. and 58th St., Chicago. Monthly. 15¢ 
a copy, $2.00 a year. Many short articles on applications of 
science and mechanics. Popular in style and attractive to ele- 
mentary and high school pupils. 

Journal of the Franklin Institute. Philadelphia, Pa. Monthly. 50c 
a copy, $5.00 a year. Ill. A technical journal. Contains many 
articles of value to science teachers. 

Journal of Home Economics. 1121 Cathedral St., Baltimore. Monthly. 
25c a copy, $2.00 a year. For teachers. 

The Literary Digest. 354 Fourth Ave., N. Y. Weekly. 10c a copy 
$4.00 a year. Has a department “Science and Invention.” Articles 
are mostly digests from other journals. They are popular in 
nature and suitable for high school pupils. 
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Journal of Industrial and Engineering Chemistry. Box 505, Wash- 
ington, D. C. 60c a copy, $6.00 a year. A technical journal 
which contains much material which teachers can use. Monthly. 

National Geographic Magazine. Washington, D. C. Monthly. 25c a 
copy, $2.50 a year. Best monthly journal for high grade pictures. 
Articles are of interest to general reader, pupils and teachers, as 
well as to geographers. 

Nature Study Review. Ithaca, N. Y. Monthly. 15c a copy, $1.00 a 
year. An illustrated journal for teachers of nature study. 

Physical Culture. 119 West 40th St. N. Y. C. Monthly. $2.00 a year, 
20c a copy. Popular articles on health and physical development. 

Popular Mechanics Magazine. Chicago. Monthly. 20c a copy, $2.00 
a year. Short science items and articles well illustrated. Ap- 
peals strongly to elementary pupils. Suggests many construction 
projects. 

Popular Science Monthly. 255 West 39th St. N. Y. C. Monthly. $2.00 
a year, 20c acopy. A Review in text and pictures of the news of 
science and invention presented in a humanistic and inspirational 
way. Used as a supplement to text-books in many high schools. 
Valuable to science pupils and teachers. 

Review of Reviews. 30 Irving Place, N. Y.,N. Y. Monthly. $4.00 a 
year. An illustrated monthly covering world affairs. Contains 
many good articles bearing on science, suitable for class reports. 

School Science and Mathematics. Chicago. Monthly. $2.50 a year. 
A teacher’s journal. Includes many helpful suggestions. 

Scientific American. Woolworth Building, N. Y. Weekly. 10c a copy, 
$5.00 a year. Has longer articles than the other popular science 
journals. Illustrated and is particularly valuable to high school 
science pupils and teachers. 

Scientific American Supplement. Woolworth Building, N. Y. Weekly. 
10c a copy, $5.00 a year. Rather technical, but the majority of 
articles are usable by science teachers and some of them will do 
for pupil reference. Illustrated. 

Scientific Monthly. Garrison, N. Y. 30c a copy, $3.00 a year. Articles 
as a rule are more along lines of pure science. Much of value to 
teachers, articles can be read to advantage by many pupils. 

Transactions of the Illuminating Engineering Society. 29 W. 39th St., 
N. Y. Monthly. 75c a copy, $5.00 a year. Technical. Many 
articles contain material which can be used in high school classes. 

Woman’s: Home Companion. 381 Fourth Ave., N. Y. C. Monthly. 
$2.00 a year. Good articles on foods and homes. 








SARGENT’S HANDBOOK OF 


AMERICAN PRIVATE SCHOOLS 


A GUIDE BOOK FOR PARENTS 


A Standard Annual of Reference. Describes critically and discriminately 
Private Schools of all classifications. 
Comparative Tables give the relative cost, size, age, special features, etc. 
Introductory Chapters review interesting developments of the year in educa- 
tion,— Modern Schools, War Changes in the Schools, Educational Reconstruc- 
tion, What Progressive Schools are Doing, Recent Educational Literature, etc. 
Educational Service Bureau will be glad to advise and write you intimately 
about any school or class of schools in which you are interested. 

Fifth edition, 1919-1920, revised and enlarged, 768 pages, $3.00. 

Circulars and sample pages on request. 


PORTER R. SARGENT, 14 Beacon Street, Boston, Mass. 














